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Air filter housing with sealing neans . TECHNI CAL
FI ELD The present invention relates to an air filter

whoasitogohavi ng at | east one filter chanber f oOPCT/SE2006/050027

receiving at least one filter unit, an access opening

in a side wall of said housing,leading to said filter
chanber, a door for closing saﬂd access opening and a

cl anpi ng device for holding said at | east one filter
unit in abutnent _agai.nst a first end |l of said

filter chanber. A%ﬂc%éﬁ&ﬁﬁu&n%ﬂégpw\éﬁmgaﬁeﬁﬁ't er

housi ngs according to the introduction are known from
filtering devices for certain |aboratories or the |ike
in i ' isk that the anbient air will be
conrgﬁ?§§?§§25f5§%$ er to prevent air from such

envi ronnment to | eak out, such |aboratories often are

set under sub-pressure. The function of the filter is

t o céaftepresaitlinverftentictates foeart aic fidisr housinpdaving at least one
contam nations, such as bugs or other air carried
i nf edilicsehambgaforgreciving atHeast one filter daitapn acogss ppenigg in a

thus a,ris hat,the.filter unit.w.ll ont.ai n )
e stist el ot i halfirg lebingdp'shidilepr GBI dgpr for closing
e ST ERGaHA0h3 oS ARSISAG 0 18 i ki onc
cont ditterainitoinaboanty faitd arfasnembwalingeaidfiker chamber.

dangerous to human beings. This is done by letting a
decontam nati on gas pass through the filter unit in

cont FoRORDLANDAE FETRVINEION ' Known 111t or

housi ngs of the kind nentioned in the introduction

Filter housings according to the introduction are known from filtering
devices for certain laboratories or the like in which there is a risk that the
ambient air will be contaminated. In order to prevent air from such
environment to leak out, such laboratories often arc set under sub-pressure.
The function of the filter is to capture all infectious particles or other
contaminations, such as bugs or other air carried infectious organisms, in
the circulated air. There is thus a risk that the filter unit will contain
dangerous contaminations after the filtering device has been in operation.
Before changing a filter unit it must therefore be ensured that the possible
contaminations captured therein no longer arc dangerous to human beings.
This is done by letting a decontamination gas pass through the filter unit in
order to kill all bacteria or other infectious or contagious organisms or the
like. In known filter housings of the kind mentioned in the introduction
there is nothing to stop filtered air or contamination gas to reach the region
in the filter chamber surrounding the circumferential side walls of the filter
unit and thereby there is a risk that the outside of the filter unit will be

contaminated by infectious or contagious matter that has escaped being
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there is nothing to stop filtered air or contam nation
gas to reach the region in the filter chanber

waoraedi ng the circunferential side walls of PET8E2006/050027

filter unit and thereby there is a risk that the

outside of the filter unit wil]l be contam nated by

i nfectious or contagi ous mattef that has escaped

bei ngcaptured in the filter unit. However, since said
region is outside the main streamof contam nation gas

i t wicaptured & therfatdramit. dhavevenesined said region dsinutsadestbe enain
that the contam nati.on gas h reached qr "l eaked

i nt o SEREMAARIPRINAHOY 2ag Wi take & r@ﬁ%ﬂr(sf%n&ﬂmeﬁv@dfpmne can
cont g ' ] [ j £

ot 15 Bk B oS BRRARL WS (RRA Do okl e whole
openigTqRis FtYionIItas aRO% fisk tHAL chhtahfihstc@afr sleiRehianfination gas
An objective of the present invention is to elimnate

or atwilldask ofitiof therhousthgci€ sedlengsitstween thei doovs fgeahe openings
| eaki ng, out throu}gh access openings to filter

chanigayiag asgesstiethe fiters arodefectivs. prevent the regi on

outside the filter unit in the filter chanber from
bei ng contam nated, thereby getting rid of the

N6CESEL Li: . . y 9% - . .
gas. RURRIE cRF R LR At b o SRRRRE T BR1daR urther
acconpducththd ridk fanamior ghk ll¢akingd ouisthigudhoadoags aperiegsto filter
one filter chanber for receiving at |east one filter

uni t chambatsec dgwtlagreatijenfivicris 4o praysnivitic regfonseitsidadhe filtgr unit

o Bt S T SN, e g e
' 19 "and O ar] e

£ roteEetsRRap MDfhis st wi docofluitbiBl pa®3% T 2

in that, when a filter unit is held by said clanping
device, a
SUMMARY OF THE INVENTION

This objective is accomplished by an air filter housing having at least onc
filter chamber for receiving at least one filter unit, an access opening in a
side wall of said housing leading to said filter chamber, a door for closing
said access opening and a clamping device for holding said at least one
filter unit in abutment against a first end wall of said filter chamber,
characterised in that, when a filter unit is held by said clamping device, a
portion of said clamping device is scalingly in abutment with a
circumferential portion of the wall of said housing in the second end of
said filter chamber so that air or decontamination gas that has passed
through the filter unit can not enter the filter chamber outside of the filter
unit. By such a construction double security against dangerous leakage

through access openings to filter chambers is achieved.
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portion of said clanping device is sealingly in
abutnment with a circunferential portion of the wall of

w@200d/1bwosi ng in the second end of said filterpPchsmdoes050027

so that air or decontam nation gas that has passed

through the filter unit can not enter the filter

chanber outside of the filter unit. By such a

construction double security against dangerous |eakage

t hrough access openings to filter chanbers is

achi du acprbfereecmmb@dmmmt ereinstinferential ﬂamgammatmmveardly from
nwardly fromt

i“na? e & Eouﬁﬂnga? PR ea‘}ﬂgﬁﬁ@ ﬁl“?ﬁas' @%lé? 'Fillther,
sai d Gl %uphgjaé«hsee %daeﬁa e AT i yab@#‘x%"a%' frth in

back "an oF rec ionarrom one en

fi 11 erdistaisasot M dfitRc FHiRe E:hﬁﬁﬁelaﬁﬂvé&ﬂé e &tfér énd and
first tubular part having an outer circunference

smal Iveiich has adirsi tubatar partchavireg am osteo fcusanﬂerence smaller than
circunferential flange and a second tubul ar

havi 6§ IBACTORITRIMIEToneg rﬁféﬁ%@@%fe@@?ﬂaﬂ Klange ané aj Sﬁﬁ@md tubular

nf f d nf
L o PR HRAE o ouRR clpoflRnC R ERN Ban R fer AGterepce of
f 1 anga{fhr i ;ﬁgééﬁﬁtl ?ﬁﬁﬁ@c’eﬁﬁf ibarRy f g?tmé\ﬁgé "saitdrfrﬁ‘ne.CThe means

pneumati c C naers. € pl stons sal pneumat |

cyl i foenvirigesaid éfaenabary tospdviantgei coneidt dbPuwleast thrdel prgumatic
end position in which the frame is in a clanping

posi ylindetsailte pisters ofssid pneuroatic eylirdsrs arcpreforably spsing

two fi.lt ha BRI EF. DESCRI PT. THE . DRA

The HRRCEPSAB T ABAPOSIHABIE TIHER 0y THTIEGS a7 BALNPIE
the %g 3 %ald ﬁHélet? usﬁ%m %d@h%éeﬁn@ﬁp? TRb it chambers.

di sci"foses a perspective ¥rew o housi ng

BRIEF DESCRIPTION OF THE DRAWINGS

The invention shall now be described with reference to the enclosed

Figures, of which;
Fig. 1 schematically discloses a perspective view of an air filter housing
according to a preferred embodiment of the invention with the doors for

the access openings to the two filter chambers being opened,

Fig. 2 schematically discloses a partly sectional side view of the air filter

housing in Figure 1, and

Fig. 3 discloses a part of Figure 2 in an enlarged scale.
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according to a preferred enbodi nrent of the invention
with the doors for the access openings to the two

wo pdovaecochanber s bei ng opened, Fig. 2 schenatiPei/BE2006/050027

di scl oses a partly sectional side view of the air
filter housing in Figure 1, and Fig. 3 discloses a
part of Figure 2 in an enl arged scal e. DESCRI PTI ON OF
EMBCODI MENTS In Figure 1, a schematic perspective view
of an air filter housing 1 according to a preferred
embodPHBORIBTIONOBABMBUADIMENES on is shown. In the
preferred enbodi nent, the housing includes two filter
chanbers 2,3 in each of which an air filter unit Fis

di Spqlﬁ‘ﬁ%%\ﬁ C%%%&E@aﬁ#' t(éf:"sr eSP@é‘P%Wofzaé afrsﬁlfé?lh%ﬁglngyl

access 0 access openi ngs ar

cl osallsrdiyg ﬂ%’ preflrréd §ﬁfb‘ﬁﬂ1rh8ntt6f9ché prEsehit Hf%hﬁbﬂ!ik sHown. In
Figure 1. In Figure 2, the filter housing 1 is shown

i n athaptdfedred eﬁﬂemthmmad thel lmusmgamchnk:s twodittdrivhamibdes 2,3 in

of the housi n%hl cont ai ni ng_the access opem gﬂ 4, 5.
The &8eh of g/hrchar aidiltey ilsf]dllsp Agcessdodiferighambers 2,3

seen.in Fiqure 2, each.fil rise
ot r cdh e By et bedings R hGe asee R ke e sloshic by
t t [
ot dobfk b7 8hoR infEi dpln pRE A g 1L B s
t hrough t he unlt fromone end to the other, i.e. in
the longitudinal direction of the filter hou5|ng 1. In
Fi gurls Fagunee?, the Sitetheuring die sheisn in p nat’ualb{ gectioned plan view
ci rcunf er.ent of, a filter unlt osed .
wi t hiSReR frome hec%@?'arstrheél%sglgs SRRt lwgﬁhq o5 ppQlings4,5. The
' n o%r 6.9hre tngg lgdxtﬁ% FH‘Hré? Faki lﬁeéegn Ly Fﬁ%ﬁe 2, each filter
and 9,

ilter c amber s ahpi ng devi ces
unit F comprises a circumferential wall surrounding the filter media and

ensuring that air passing through the filter unit will not sidewise leak out of
the filter unit but pass through the unit from one end to the other, i.c. in the
longitudinal direction of the filter housing 1. In Figure 2 the upper U and
lower part L of this circumferential wall of a filter unit F disposed within
filter chamber 2 are shown. When the filter is in operation, the filter units F
arc held in the filter chambers 2,3 by clamping devices 8 and 9,

respectively.

Clamping device 8 consists of a frame 10 which is movable back and forth
in the flow direction of the air or gas passing through the filter unit F. In
the preferred embodiment shown, the means for moving the frame 10 are
four pneumatic cylinders 11, of which two are shown in Figure 2. These
pneumatic cylinders can be disposed in the corners of the rectangular
frame 10 or in pairs distanced from the corners on the upper and lower
frame parts or the side parts of the frame. It is of course possible, but not

preferred, to use more than four pneumatic cylinders and also possible to
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respectively. C anping device 8 consists of a frane 10
which is novabl e back and forth in the flow direction

w@boovhesoai r or gas passing through the filter BEI/SEI06/050027

In the preferred enbodi nent shown, the neans for

noving the frane 10 are four ppeumatic cylinders 11,

of which two are shown in Figure 2. These pneunatic
cylinders can be disposed in the corners of the
rectangul ar frame 10 or in pairs distanced fromthe

cor naiss thnee cybinders elispmsad fimagnangulanspastern sindrigutes2 gndien
parts.of the frane. It is 0 urse possible, hut not

pr ef Figwe, 3 Whidhaomp @aﬁrfafﬁf'@ fer BRUSIRG IR E18UFP i2nger erger

and a| ' t. ' . di s [

ri angtraedRe e 1 ¥iSh 38 7S Be T R TS Spkufbe
show iysRRN fildind @ pidsbdstthe Rstal &l bMNhEIHEET int FA.cA the end

| arger scale, the frame 10 is shown in its operative

posi thetng distal iftosn thefraimicy egginstia first end maatieoflibe filtes chamber 2
the distal end of the filter unit F, i.e. the end

bei ngndiis itself pressed Againstdhe prexjaat end of the Blteewait.wEhg filter

of the.filter chanb 2.and s itself pressed. agai nst

Che. dPU oAty ip oo PRy clohenls F2. yhf 55 SRR HER brne

1S f | 3 : :
g SRt bIe GRpodie GIETTIRS oftamBetehid AP Syirehding
ci r cuhg Gitteniiedia. el sealinig elomkimd 2tdffixéd kdé ee predirmate Bad of the

sealing elenent 12 affixed to the proximte end of the

fil t dflteyminit is shewavin Rigurei 3 uxseisbesirgeendn FagureSe die frame 10 is

Fi gure 3’d the frame 10 is Dbi ﬁsedhit owar ds t he oper :ﬁl v?

posi tHgdfgwa & SPPTAIVE ROSHID By3CorBprasiog s § 15 actng on

pi st ' 1- ' |

S5 B LEOF LR TS MELE Y PTER o

CoNprRs fitdr dhit 8 sbhftwaieoripeéssed UaE €6 tHa @hpressive force from
the springs 13 thereby ensuring that air entering the filter housing can not
leak out between the first end wall of the filter chamber 2 and the distal
end of the circumferential wall of a filter unit F placed in the filter chamber
or between the proximal end of this wall and the frame 10. Each cylinder
11 also contains connections (not shown) to a pressure source for moving
the pistons 14 against the force of the springs 13 and thereby move the
frame 10 to the right in Figures 2 and 3 when a filter unit F placed within

the filter chamber 2 is to be discharged and replaced by a fresh filter unit.

According to the present invention a circumferential flange 15 is projecting
inwardly from the outer wall of the filter housing 1 in the second end of the
filter chamber 2. In the operative position of the frame 10, a portion 16 of
the frame 10 is in abutment with the flange 15 via a sealing element 17.
The sealing clement 17, for example an O-ring, can be affixed to flange 15
or frame 10. By this arrangement it is ensured that air or gas that have

passed through the filter unit F placed within the filter chamber 2 can not
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the springs 13 thereby ensuring that air entering the
filter housing can not | eak out between the first end

wovdo/1edfoot he filter chanmber 2 and the distal epdr/SE20061650027

circunferential wall of a filter unit F placed in the
filter chanber or between the proximal end of this

wal |l and the frame 10. Each cylinder 11 al so contains
connections (not shown) to a pressure source for

movi ng the pistons 14 against the force of the springs
13 arentariithe spacermutside itlec €ireumaferential wa1b0f thgHilt¢rrunit, i.c. the

Fi gures 2 d. .3 |It unlt pl aced, wi t hin

i1t GPacshionibe rleiiw?gﬁpse 35 in gy thsrfﬁea?eeb?%sa ﬂw Plast end
fres i [

el L A, BT PR

fr Omcbhﬁnﬂéiﬂﬁrac@@éﬁ opéfmﬂgw té td ﬁfterhﬂié%hlf&i ThérBby i€is ensured
second end of the filter chanber 2. In the operative

posi tthatmooéortamidatedrair bd deeoqtaminationl gasowill leak fous o€ thddaccess

is in abutnent with the flange 15 via a seallrtl_g
eI erré’rli’leTg durig epagpiiony obf gr artheregfieregnpifdhe pealing of the

can be affix o, f,l e 15.0r. fra
Ot s WpestbeRfets ot Fight, A b AR Reairi§is R Sheaied Y the
have th Jgh the filter unit F placed within
t he fp? te? C‘Iﬁgﬁn‘ger 2 can notenter the space outside
the circunferential wall of the filter unit, i.e. the

space to the left of flan%’ciz)t 15 in Figure 3 or the
spacdn @édWeerbet atée ta push @ ewamt Foowands thicl angrwalh afrbiag filter

e cocbanpennge. 40 he b Fiengss Elathsobing Dty fivt fubitar
ens u\rﬂgﬁ f?%‘f(lﬂg ?%@%Mr&c@ sﬁ{alﬂ?ﬁpdé‘l a"}mn?l@f ERBumference

gas e access openi ng

oper gfithé cRéurhRGentidltfRinger1 st 4RY £8ddond tﬁM@lﬁr pﬁﬂ t1l6ehaving an
sealing of the access opening is not tigh A doubl e
securutgr dircupifereneb faigaethabythe ner circumf erence of the

circumfecrential flange 15, the second tubular part having a smaller
longitudinal extension than the first tubular part 18 and being disposed in
the portion of the frame 10 being proximal to the pneumatic cylinders 11.
Thereby, the part 18 can be moved in the longitudinal direction without
being obstructed by the flange 15. The width of the second tubular part 16
is chosen such as the O-ring 17 is compressed when the frame 10 is in
operative position pressing the filter unit F against the first end wall of the

filter chamber 2.

In the embodiment shown, the sealing element 17 co-operates with the
flange 15. It is of course possible to instecad of a flange make the outer wall
of the filter housing co-operate with the sealing element, for example by
making the portion of the outer wall defining the filter chamber having a
smaller diameter than the outer diameter of the tubular part 16. Another

possible way is to obtain a seal is to usc a sealing lip radially extending
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present invention. In order to be able to push a
filter unit F towards the end wall of the filter

wae@banbheoo2, i.e. to the left in Figures 1-3, tPEI/SERANGIS0027

10 has a first tubular part 18 having an outer
circunference smaller than an pnner circunference of

the circunferential flange 15 and a second tubul ar

part 16 having an outer circunference |arger than the

i nner circunference of the circunferential flange 15,

t he Jewodle frame Hi whach isisealimgly £ngagdd withltbe gutandvalhof the
extension than the first tubular part 18 and, bein

di spdikd mﬁsmgéﬁ%éw&tlﬁmpn@mm&r% th@%@%@%%& PHEPT
to t ttbe cylinders 11. Thereby, the part 18

can bi’%ﬁ@%sﬁf%e | ongi tudi nal direction wthout

bei ng obstructed by the flange 15. The width of the
second tubular part 16 is chosen such as the Oring 17

i s cdhersesond fillke oharhberf 3 eneork@uctedithe spme avayvas filter chamber

position pressing the filter unit F_against the first
end wednd wcludes ajso g elampangdeyice similar tedhe glamaping shevice 10,11

shown, the aling elenment 17 co-operates with the
fl anélgs?%ecfquvg. of course possible to instead of a
fl ange make the outer wall of the filter housing

co-operate with the sealing elenent, for exanple by

maki g léthef rpoedificationy of the destbed\@hbodigdniticag of eurse be made
filter chanber having a smaller dianmeter than the
out erwighatdeasting tha seope @f theprosentrinyentiomn diosexample, other

i'S obtain a s is to,use seal in

o st measdRa REFIDRTE FETIcR 6 Be iR o ganoctvring the

Pousitgr gy S5 3 Fionbll bt s oFBIC RS dhpclini e

and @irthRtmore, other types of sealing elements than O-rings can be used,
such as scaling elements having one or several sealing lips. The frame need
not be manufactured from two tubular parts affixed to each other but can
consists of one piece of material having a L-shaped cross-section. The
present invention shall therefore be limited only of the content of the

enclosed patent claims.



operative position. The second filter chanber 3 is
constructed the sane way as filter chanber 2 and

woneimde®ial so a cl anpi ng device simlar to thecT/SE2006/050027
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cl anpi ng device 10,1 1 described above. A ot of

nodi fications of the described enbodi nent can of
course be nade w thout IeaV|ngSthe scope of the
present invention. For exanple, other actuating nmeans
than pneumatic cylinders can be used for nanoeuvring
the frame, such as manual actuated |levers or the |ike,
toggle links, etc. Fur t her mof(daings her types of sealing
el enents than O rings can be used, such as sealing

el ements havi ng one or several sealing lips. The franme

need nat Re aiefikéradusingd 1) hevihg Woldasdutlefiltadashbsber (2,3) for
affi xed to each other but can consists of one piece of

mat eri al teawiving at leass oap fidter noi¢ §F)s evtaceass opering r(ééémm a side

cont ont _onal g sadivsiog Isadianio g el Branbir. § 45567y for
filter ho&%blﬁglséljcl)aclaé’s}é' cfbgagl{g An%aaséllaf}@g}g Advi&L 1@?ﬂr}§§f holding

(2,3) for rec&iving at one uni t
access opsiaid agleast,dnk filteramit il @bumhdnt tagamen adﬁi‘sn ead naull of said
| eadi ng to sal d filter chanber, a door for

cl osi ng shlter chasbes, draractenised dn thag) \&h‘?ﬂ ﬁ@“ﬁé\ﬁ“& gF) is held by

(10,1 1)

abui ment %3@ Rl AP LR BRRHRT A 9 b tinbing evice

chanber, ﬁfseamggly fih 88gtmicnt Wigkta cMiﬁﬂfe?erftial p@mow(ls) 6FFhe

is held by sa cl anping device (10,1 1), a portion

(16) of swal oflsaiddiongingdV) oethe second end of said filter chamber (2,3)
so that air or decontamination gas that has passed through the filter

unit (F) can not enter the filter chamber outside of the filter unit.

2. An air filter housing according to claim 1, wherein a circumferential
flange (15) projects inwardly from the wall of said housing (1) in the
second end of said filter chamber (2,3).

3. An air filter housing according to claim 2, wherein said clamping
device (10,11) includes a frame (10) which is movable back and forth
in a direction from one end of the filter chamber (2) towards the other
end and which has a first tubular part (18) having an outer
circumference smaller than an inner circumference of said
circumferential flange (15) and a second tubular part (16) having an
outer circumference larger than said inner circumference of said

circumferential flange, and means (11) for moving said frame.

4. An air filter housing according to claim 3, wherein the means (11) for

moving said frame consist of at least three pneumatic cylinders.



is sealingly in abutnent with a circunferentia

portion (15) of the wall of said housing (1) in the
weecendeoend of said filter chanber (2,3) so thatTaE2006050027

decontam nati on gas that has passed through the filter

unit (F) can not enter the filter chanber outside of

the filter unit. 2. An air filger housing according to

claim1, wherein a circunferential flange (15)

projects inwardly fromthe wall of said housing (1) in

the second end of said filter chanber (2,3). 3. An air

filter housing according to claim2, wherein said

cl anpi I 1)L RGH S 1a '

s o) AnErulioklacb B R BORRple e MGl 14) of
of the fiédi@?n@thﬁﬁthﬁcfylﬁﬂ)sﬂ(q\l\@aﬁss ﬂﬂ% Hiadedrowatlisanrst end
which has a first tubular part (18) having an outer
ci r cunf erofdiéonsimawhish therfiamer(10hisen agilarwpmigarosiiien. of

5 said circunferential flange (15) and a second tubul ar
part (16) having an outer circunference |arger than
sai d imgne i j h Sed ia : :
fl ange@aﬁg%%gﬁglﬁhg%%%cgérdm@nﬁy;al d ffe({rlgﬁrr%g.l E’. WR%rexn said
ai r filt enltérhsising iaclndediwg fittor camibrar8(2,8her ei n t he
means ( 11) for noving said frame consist of at |east
three pneumatic cylinders.5. An air filter housing
according to claim4, wherein the pistons (14) of said
pneumatic cylinders ( 11) are spring biased towards a
first end position in which the frane (10) is in a
cl anping position. 6. An air filter housing according
to any one of clainms 1-5, wherein said filter housing
includes two filter chanbers (2, 3).



