;'78e3eednelj j kdkl j |16l Tm $FI LTERI NG APPARATUS 1 The present invention
relates to a filtering apparatus of the type described in the preanble of
claiml1. 5 Air filters having very high sgparation percentages (HEPA,
LTLPA) require, that the integration into the air treat mﬁmmm or
tthe duct system be of a very high quality. Not desirable mﬂﬂmmﬁ SO
cal | ed HE-TERENG AMFARATIS ch can pass through the filtering,apparatus

wi t hout being purified, nust be reduced as much as possible. Otherw se the
filtering function will be inferior despite the fact, that the filter

bl anks TRl fescHEiRfertidt SeliteY & Xﬁﬂ&ﬁ%{‘tﬁ?ﬂraﬁl&%ﬂtﬁe\’t pd-BesbHBédCialthed prehmbié-of Bkfin 1.
pat hs exi st usually between severa ilter carfridges, which are disposed
in a transverse direction in relation to an air streamto be purified,
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t r eat mejit treddiResiteHpparatulor the di @ sgstBntbelsFasRey high qh#lit% W6t dedRable aflseedys, Basaled
| eakage is the relatively large pressure drop, which is caused b% the air

passagebytpass sigeamshwhich|cae passahraugh deasfiltering apparatsss vathout being pumfiadiraiusybe reduced
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of steal ee I Wood: e dimensi o are nornma ose an‘entire
modul e Hiatke beind uSedhale @ valy vaicedeblitpodul e. Al ong the periphery of the
housi ng on the air downstream si de, ich is the "purified" side, there is

a d8al . The tightness is obtained, because the seal of the filter nodule is
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shows, vehsetditeotominoremation nd anardtleympade poafied; andfonibetwhes sutlefiker adeadgstand sur-
sealing 25 wthin the grea.of said seal. In certagin. cases relatively snmall .
filter 1OBRELE gpg ‘M%l@o&n%i% g Sl which PRet 5 ST IC AALEA SARFTEAGR och ToB &
or two t}galtﬁl@,{ta?%gtrug.dges are enclosed. In case just one filter cartridge is
used, the tighthess problemcan be solved by welding a counter flange to

t hdbi nner side of the box. However, in case several filter 30 cartridges

ceal od soreost Benbr fardfis 3RS aulf Byina ihakad e SHAEIRD BOSe PremUiAARD. whighis
sol ut i cfaGsallty thé AR peRRsiktA@handfiRériianreggensi ve and do not always al low a
desirable flexibility, when exchanges are carried out. i~m ~nm~~~ 2
The filter cartridges normally comprise folded filter paper with separators, enclosed in a housing made
20  of steal sheet or wood. The dimensions are normally those of an entire module (about 0.6 x 0.6 m) or a
semi-module. Along the periphery of the housing on the air downstream side, which is the ”purified”
side, there is a seal. The tightness is obtained, because the seal of the filter module is pressed against a
plane surface in the form of a flange construction in the duct or an surrounding filter box. This is shown
in Fig. 1, which also shows, that the above-mentioned by-pass paths remain despite an adequate sealing

25  within the area of said seal.

In certain cases relatively small filter boxes are used, which are connected to an air duct and in which
one or two filter cartridges are enclosed. In case just one filter cartridge is used, the tightness problem
can be solved by welding a counter flange to the inner side of the box. However, in case several filter
30  cartridges are used, they and the cassettes, which enclose them, respectively must be sealed against
each other and/or against the wall of the box. However, such solutions are time-consuming and often

expensive and do not always allow a desirable flexibility, when exchanges are carried out.

WIRVR e

*G00o002*




When filter cartridges are enclosed in air treatnent assenblies, a
conplicated and expensive duct systemis avoided, but on the other hand the
ti ght ness probl ens, nentioned above, arisg in a plurality of possible

pl aces. 5 The conventional way of enclosing filter nodules in air treatnent
assenblies conprises the step of joining the filter nodul es, disposed in

t heir Skbat filtes satddpes @ro eaclosmllt imubuseapaeﬂtaa;eemblies oa aemplicated @nd tdxpensive duct

tightness requir S ev sh et, ga te mu be sea a. seal ant ..
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is a VQ{f ogs’?dlﬂil%é. and tinme-consum ng process, which neans, that a

secondary sealtng always is recomended on the installation sitein
connection 10 with the starting of the apparatus. The nmovenents of the

hou . due Ssu e differences in.the assenbl .nmeans, .that the
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of the preSent invention is to provide a new filter agpara
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in the characterizing clause of claimi1. 20 Additional features and
advént aglélsthsfstamg ofrthe appasstug rtheqaevementsofithe honsingoe. Bodienty pressure iffergnces in the

put - notrobet e FciRe kP RSRE T HloRgies MY 60 aoHgi ol RAT MG abe

hor i zonbabsdb eidvemants wWithsuibosing s sdalifig filnciéh. ai r treat nent apparatus having
filter 25 cartridges, enclosed in a conventional way; Fig. 2 is a
correspondi ng view of an apparatus according to the invention; and Fig. 3
and 4 af &ﬁééQﬁo&lé éﬁ‘es&’ntq‘ﬁeﬂ?iﬁﬁ Q& r(;\fl@éﬂ'% n@ﬂ'dﬁlteq'% &Q&lsr%fchrﬁﬁﬂﬁﬁé tYl@laﬁove-
of a typical conbination o ilTter artrl ges iIn a appar at us accor

t hd5i nurertiooed dia@bhckskindg which asociomvienrespects fiathendavelops the stats lodvire, art/\tmttnb ﬁeld
conprises filters 2 in filter cartridges 3, which in their turn are

inserted in cassettes 4, which in their turn are joined to a unit, inserted
in an apfesd HBREREIRE aﬁﬁxﬁ@dﬂ%%réng Feb| thé inyedtidd b?%?ein@ oWatﬁltefr'alpbﬁraﬁlSQOfath@ type de-
standard conponents and have on one side, nanely the side |ocated

downst rseribgd mrthe uitzodigtion, mdwabdmaiaky| has tixr eatudest set fqutly inghe charactbiizing tlausgrof claim
axi al all i gnnment 3 abuts a radial inner flange 7 around the cassette, to
the inner end of which all around an axially aligned flange 8 is connected,

whi2gh encircles an outlet opening 9. Air treatnment assenbly 5 has outer
wal ls 10, which e. nprise panels, which consist of inner sheets 5 11

and out‘%dd“é?f@efe@tuﬁs wdt anwagermfrthe rnvmths)earwéetrfogallm thenfollowing desenptios, refgsenpe
or fill i fi 0
secti onb%algcl)vfg&(ﬁ @2 h%1an +5%H d?%}"o é%{ﬂl@oﬂl}é@dés t gr e%%gcdggﬁ o%lglglstle e?ﬂbohﬁe%fs B the
are fasirewmgdsto i nner sheet 11 and have the sane length axially as the
cassettes ﬂnd are. ge5| ned to fill t he cross secti.on of the duct. 10 I{.
s shoviiE hits gertisal orihwizgptal sestiongl view Afa PRBion e PUIEAMERt APRATFROYIRY NG iltsr
t hesas s@RBlYes. EmloRdfSa EéHvenidhal wh er 2 and to the | ee-side 20 as | eakage
streans 16 Defween adjacent casset as | eakage streans 17 between the
casset tlig Zis@ cfomemqmgmsrveﬁw pkan marw jceandingdodhe inwentiongarsket ween t he

Ilhlr thﬁ’ g f' l ‘%%d Bgr?é‘écrgxes P\ﬁegv%sai’@ghép%tlagldaﬁo ?ﬁ(ageears}ersge%%ely of a typical

combmatlon of filter cartridges in an apparatus according to the invention.

30 InFig. 1, a conventional apparatus 1 is shown, which comprises filters 2 in filter cartridges 3, which in
their turn are inserted in cassettes 4, which in their turn are joined to a unit, inserted in an air treatment
assembly 5. Filter cartridges 3 with filters 2 are standard components and have on one side, namely the

side located downstream, an axially aligned seal 6 around the periphery, which in an axial alignment



15 Each one of these possible | eakage streans are objectionable and

j eopardi zes the security, e.g. in operation roons, hospitals, |aboratories,
research institutions etc. To solve thesezproblens the present invention
provi des a device 21, which radically reduces the risk of 20 air |eakage
past an assenbly housing or a duct designed in another way. Such a device
consi stabutsfa cidiat ompr flangs Taanplind thesmadettagtosthe étner whd ofiwhichfalasiing ansixinlly mligned
shape rgesi stant due io ﬁ e selection ?f a.suétable materi al and/or the

t hi cknefi08%# 13 ¢pnneetedwhighengielenan guiet opeaipgdt preferably but not

necessarily the adjacent cassette side or the adjacent cassette sides is
(are) fastened, e.g. welded, with its (their) main surface on the air
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whi ch case avail abl e spaces can be maxinmally utilized and nmeans and costs
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| ee-si de, 30 because the sealing sheet according to an additional very
i mportant feature_according to the invention is to extend through at | east

a pdrtilsds showmin Higsdpbhay ajia] 1, wltieh baenelr basnypurifigd and Hewstintestha astemblit, sag pass
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and possitehing Jabetetctre the aasstieesparide filing cprbfilesn 14, aeildakage stugpnis €8 beweenahs filling
the seali sheet ¢ be delivyered ftom another_ supplier or nuf act ur ed

di r eot |RroBRS AL mne Sheeb i1 8 mrellasasspikage Strpams L Sublainigeior 19 hefeen; e argmbly
inventiggs | ess critical regarding sealing details and their precision, and
consequently al so the cassettes can be delivered fromquite dii~erent 5
typds of suppliers and/or they can be manufactured fromthinner and/or |ess

expensiye,materials. It .js advantageous to,mapufacture.the cassettes with .
o 0" HEhoRie, o Bheda pobleBAksRe fReRR e Solchonle g iaebidides afe e, S in
ar r angegperaivi robinb, Hd@ﬁi@#%ﬂhb@%tbﬁ&[‘ie@éarélﬂn@ﬁtuﬂ@ﬁééc. which is shown in the
drawings. In this way additional manufacturing and cost advantages can be

obtai ned. 10 The invention is not limted to the enbodi nents, whi ch have

been d i I i i ut_ & .
oupp! et PUHE hell B pr B R dioh tFo A" lce 2 Soich 138l ertces the isk of
scage ofir Idakadempasnhn WssembBchcusidlgtdrar éunt | desighedCinaindther ®apeshchy & ldgvicd Borssists 6f or
IS not necessary to use ca settgf eég. when only one filter or qgne filter

casset t ©RRIISES @plans, sealing shechnpvhich RIsCRbY Somest $hape resistaniedusety thegselestion of a

effici eéﬁ?t)(bl@fme&%& @{?ﬁ@f ﬁk%ﬁicgﬁgs OPRREHEEN %h%ﬁ@g%ﬁé%é%&?é‘é@%})ﬂﬁ& rlof necessarily

certai n cases, ey are course practic
suppl enthatadragentomksettg sadedompthe seljacentdemssettessid® i (ete)afastened keeg. t weldedk abitnigs (their)

sheet nor.e ri
main surtg

ui:éj on %Re air supply side, which for this purpose at least partly can have flanges 22, bent
25 outwards from the cassette with an angle of 90°. However, these flanges are not particularly important,
and it is shown in Fig. 2, that they are not present at all, in case two cassettes abut each other, in which
case available spaces can be maximally utilized and means and costs can be saved and kept low
respectively. Thus, within these areas only seals 6 will seal and this is possible, because the seals
axially abut sealing sheet 21, which in its turn is designed to completely seal against the lee-side,
30  because the sealing sheet according to an additional very important feature according to the invention is
to extend through at least a portion of the assembly wall and preferably reach the atmosphere outside

the assembly. This preferably is accomplished within the area of a joint 23 between adjacent assembly



25 30 6 Cains 1. Afiltering apparatus for air ducts or air treatnent
apparates (5), particularly in which the purity of the filtered air nust

meet very high requirenents and which conprises one or several filter
cartridges 5 (3), provided with one or several filters (2), which

cartridges are fastened to the air treatnent apparatus or the |ike and

whi ch aand lpcamndélbrmquhnﬁy sl cpajidgashindhpassibncasseites wanl behgurplased irony azgedain

in an axi al. ecti on its sid ich,turns towards.the inc
LT o SupRliccWhERRS thessring Shgelsdan e by HOM Enatfer SHoBlier O, TR e fcéetly on
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respectively, wh face surrounds an outlet opening
each fidetals adr their dgegision, hand ¢onaecplentl)aalso ithg cassettesOcanrbet delitvedi ﬁiorstqtﬁtacxbiferent
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section through the entire air treatnent apparatus or the like (5) and

extends in a radial direction out through at |east a portion of the outer
wal | (110)is eflvantageaphta aagufaciure the ¢assettes wEthoe.g Athrougheveriigpl a\t;qﬂarfart alb the cassettes,

accordin Q. cla C ch fi

car vr dich 35e"yeinganfinged b 8 shroflgh pivifpfu ot wRE B shavpdh the dravines.
t hat, \Ammss@\y@ﬂatnoﬁa&ﬁ@m&mrm?%nwasst,adt&tfwgeam bobbigiled.0 a unit and a
partlal unit respectively, preferably having partially through and comon
resectively walls, particularly having outer walls, which are through for
all th X i r
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made ofig relatively ruﬁ terial and/or haV|ng a.relatively large

mat er i a‘P the invepbgsdenandrthe gnelpsed slaimg resppetivatyn d s s BOtTPCeSA Y USE Casseltatse g
1-3, c t Mol
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t hels eaéﬂimgneyhdeﬁxe(@p}uatusvmtdhcoﬂsequeaﬁlyl cani bt alispensed twich &1 dertaid cam butcthay age of

air, which adjacent cass e side or si de IS purpose at |egst

parti al $4/¥%al a%tlfé@& upg &wﬁ;iwzszyp CRARER ekRB i PR st 3§pnd algp maka\the
filteriggmﬁfggé rggording to claiml, charactarizadinth
at the sealing sheet (21 ) extends to the atnosphere outside the apparatus
through a joint (23) between adjacent outer wall portions (10), which joint
preferably is sealed by neans of seals (24 and 25) between on the one hand
the sealing sheet and on the other hand the outer wall portion joint sides
(2620nd 27) , exposed to the sealing sheet. 6. Afiltering apparatus
according toclaim5, char actari zadi nt hat the sealing
sheet (21 ) 5 is made even nore shape resistant by nmeans of the edge
fastening all around in an assenbly joint or duct joint (23) andlor in that
sai d edge fastening area is provided with special holding neans, e.g. a
certain profiling, which counteract a bending of the sheet or every
tendency to being drawn into the assenbly or the like (5). 10 7. A
filtering apparatus according to any of clains 1-6, c har actari z a
digsn t h at the sealing sheet (21) is nade of a separate plane sheet as a
bl ank, which is provided with e.g. punched openings (9) with the required
size and the required | ocation.

30



8. A filtering apparatus according to any of clains 2-7, char act ar

I zadi nt hat the 15 cassettes are manufactured with e.g. through
vertical walls for all the cassettes , ar¢ganged in a vertical direction,
and with through horizontal outer walls. 20 25 30
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10! SL5gx)/H46H/&lrfa)cc sudrGgnds Qhdutldt-ddening (9), defined by each filter cartridge, characterized
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"1 - 1)1 that’said surfacé comprises a sealing sheet (21) , which with the exception of said opening and ope-
nings, respectively (9) has a continuous radial sealing cross section through the entire air treatment
apparatus or the like (5) and extends in a radial direction out through at least a portion of the outer wall

(10) of the apparatus or the like.

15 2. Afiltering apparatus according toclaiml,characterized in thateach filter cartridge (3) in
a way known per se in inserted into a cassette (4) and in that, when several cassettes are used, they are
joined to a unit and a partial unit respectively, preferably having partially through and common
respectively walls, particularly having outer walls, which are through for all the cassettes in a
horizontal and a vertical direction respectively.

20
3. A filtering device according to claim 1, characterized in th at the sealing sheet (21) is
shape resistant to a high degree, i.e. made of a relatively rigid material and/or having a relatively large
material thickness.

25 4. A filtering apparatus according to any of claims 1-3, characterized in thatthe adjacent
cassette side and the adjacent cassette sides, respectively, is (are) fastened, e.g. welded, to the sealing
sheet (21), with its main surface on the side of the incoming air, which adjacent cassette side or sides

for this purpose at least partially has (have) flanges (22), which are bent an angle of 90°,

30 5. Afiltering apparatus accordingtoclaim 1, characterized in that the sealing sheet (21)
extends to the atmosphere outside the apparatus through a joint (23) between adjacent outer wall

portions (10), which joint preferably is sealed by means of seals (24 and 25) between on the one hand
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10 7. Afiltering apparatus according to any of claims 1-6, characterized in that the sealing
sheet (21) is made of a separate plane sheet as a blank, which is provided with e.g. punched openings

(9) with the required size and the required location.

8. A filtering apparatus according to any of claims 2-7, characterized in that the
15  cassettes are manufactured with e.g. through vertical walls for all the cassettes , arranged in a vertical

direction, and with through horizontal outer walls.
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