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Air filter housing with neans for measuring particle
concentration TECHNI CAL FI ELD The present invention

wo edoatie®ot o an air filter housing having at | erBSt/SEI€6/050029

filter chanber for receiving at | east one filter unit,
said filter chanber having an inlet end and an outl et

end, and neans for neasuring particle concentration in
the air leaving the filter chanber. BACKGROUND CF THE
I NVENTI ON Fi |l ter housings according to the

I nt Abdddltaanhausnkneinh hé0m Fblt REbNGnde)dree81d @bncentration
certain |aboratories or the like in which there is a
risk that the anbient air will be contam nated. In

ir fromsuch environment to | eak
?E suc%@l&abor I?nlrl es often are set under

sub pressure. The function of the filter is to capture

all infectious particles or other contam nations, such
asThegscsent i:nvlantiom'relatea to anradir fifterdicusirg kavyag asleast one filter
the circulated air. Is thus essential that each

f i Fhasnbernfiee WC@h\gngrab!ﬁ@st gnexfilier wait,isaid§ier ghagpberhaving an

i e FEOhor R0 LR Bl B GaBbp hopbpgion i
m’ﬁf%bine ﬂlgqﬂg&ltchgﬁlb@f ea of a filter chanber to

ettt

check 1| Icles are present in the air |leaving the
filter in order to detect a leak in the filter nedia
and where such a leak is |ocated. A problemw th such
anBACROGRHNEND OF THE: INVENWEERNi sm for noving the
detector wll have a conplicated constructi on and be
hard to manoeuvre. An objective of the present

| R ih%ﬂsiinﬁs EQc&Hﬁl‘Q 8hEFAPS I Hon T E kHbWA%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 laboratorics often are 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 organismes, in the circulated air. It is thus
cssential that cach filter functions properly and the integrity of the filters is

therefore continuously (periodically ?) checked.

It is known to usc a particle detector being movable over the outlet arca of a
filter chamber to check if particles are present in the air leaving the filter in

order to detect a leak in the filter media and where such a leak is located. A

problem with such an arrangement is that the mechanism for moving the

detector will have a complicated construction and be hard to manoeuvre.

An objective of the present invention is to provide means for measuring

particle concentration in the air leaving the filter chamber in a filter housing of
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particle concentration in the air leaving the filter
chanmber in a filter housing ofthe kind nentioned above

wokiochoqgeeans are of a sinple construction and BEEYE2006/050029

manoeuvre. SUMVARY OF THE | NVENTI ON This objective is
acconplished by an air filter zousing havi ng at | east
one filter chanber for receivifig at | east one filter
unit, said filter chanmber having an inlet end and an
outlet end, and neans for neasuring particle

c othedeind mdndionid aboee aihicH mwansgretdfa sinnle constarebion and easy
characterised in that said neasuring neans includes a
r ol BANQBPERal particle detectors affixed to a comon
support, means for noving said support in a direction
per pendi cul ar to said row of detectors, and neans for
al SeNTLRY OPMTEEINVERFIONOf said detectors to a
counter. According to a preferred enbodi nent said
novi ng neans are a screw and nut nechani sm

ESﬁeciaLly, said support_is a bar having holes wth an
in

Bis abie@ e is geepppshed nhar alrfttcs drousing haying atdgasf one

B RS ot e i3l b TG havine
r 08 R4AR ohd B 4re Huflét efn'a? ahd hidhs ?&“&S&&n&?ﬁaﬂ&@ ncentration
y rods.” Sai

means 1or syncnronous rotating sai rrve

mefinthe ainleheingrthe et chembert, charotapised i thapBeidahessuirihg
rods and a belt in engagenent with drive wheels on
bomigans inchides gy ofsdysral pasiele dgtactors adiixethtosyeeumon

di sposed in the pass of .the belt between the t rive .
WhSHPOTL, peans 3‘&‘} Hing %‘é& RUPRAY U 3580%91? P%WGB&%HFM to said
SRR BF aefék&)%,rdn‘a B4R for alternately connecting cach of said detectors

to a counter.

According to a preferred embodiment said moving means are a screw and nut
mechanism. Especially, said support is a bar having holes with an inner thread
in opposite ends thereof and said means for moving said bar are rods with an
cxternal thread fitting into said holes in said bar, said rods being rotatably
mounted in the filter housing, and drive means for synchronously rotating said
rods. Said drive means can be an electric motor coupled to one of said rods
and a belt in engagement with drive wheels on both of said rods. A belt
tensioner is advantageously disposed in the pass of the belt between the two

drive wheels.

In a variant, cach rod can be driven by a separate electric motor.

Said detectors are preferably mounted on said support moveable between a

first and a second position in a direction parallel to the flow direction in the

filter unit, whereby the detectors are biased by springs to the first position.
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Sai d detectors are preferably nounted on said support
noveabl e between a first and a second position in a

waleoogaodoon parallel to the flow direction in tPer/sE100&050029

unit, whereby the detectors are biased by springs to
the first position. BRI EF DES PTI ON OF THE DRAW NGS
The invention shall now be destribed with reference to
the encl osed Figures, of which; Fig. 1 schematically
di scl oses a perspective view of an air filter housing
acBRIBFAJESORAP B I@NeOF lHE MRAWBENGSof t he i nventi on
with the doors for the access openings to the two
filter chanbers being opened, Fig. 2 schematically

d! ?ﬁ ﬁge%ti%nsshgﬁ n\é}g{%\% Hggc&fb%blvyltﬁ geféree‘fl% &f tlféf ?I{crfc?sea' lflgures

ousIng 1 n SectT ona
algpgmhﬁpe -1 in Figure 2, and Fig. 4
schemati ¢al |y discloses a side view partially in
section of a part of the air filter housing in Figure
1. DESCRI PTI ON OF EMBODI MENTS In Figure 1, a schematic
peFQaédChQ@aUP@W disclosesg persppetave W@WS‘Pfhfgl air fteo havsige

a rred di r esent €
hahePaiRg ﬁ@fﬁfe&eﬁr%“ﬁo%ma ph RS EROn, A TG dO8rd for the
in I whi ch an
ai ?édfégfégéﬁqﬁ o tltlzlglt‘g% spose e,iisclééeigg%?gn 1l ter
chanbers 2, 3 |s gai ned by access openi ngs 4,5. These
access openings are closable by doors 6,7 shown in
t hEBig: 2<ﬂ§gnmgbgally disclosesa gideeviaw pantiatiyyur secpionafdhe air filter

fi]Jter hou is shown in a partially sectioned
pl Bousingip l§1guge },

Fig. 3 a sectional view along line III-III in Figure 2, and

Fig. 4 schematically discloses a side view partially in section of a part of the

air filter housing in Figure 1.
DESCRIPTION OF EMBODIMENTS

In Figure 1, a schematic perspective view of an air filter housing 1 according
to a preferred embodiment of the present invention is shown. In the preferred
embodiment, the housing includes two filter chambers 2,3 in each of which an
air filter unit F is disposed. Access to filter chambers 2,3 is gained by access

openings 4,5. These access openings are closable by doors 6,7 shown in their

open position in Figure 1.

In Figure 2, the filter housing 1 is shown in a partially sectioned plan view
seen from the side of the housing 1 containing the access openings 4,5. The

doors 6,7 are not shown in Figure 2. As can be seen in Figure 2, each filter
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seen fromthe side of the housing 1 containing the
access openings 4,5. The doors 6,7 are not shown in

wo-e@aneso23 As can be seen in Figure 2, each fiPCESERING/050029

F conprises a circunferential wall surrounding the

filter media and ensuring that ,air passing through the
filter unit will not sidew se f‘eak out of the filter

unit but pass through the unit fromone end to the

other, i.e. in the longitudinal direction of the

f i imigF dooopriises alcirqumfiereniiad wallk sweraupding thediterimedia and

part L of this circunferential wall of a filter unit F

di SHUEEg that 4 Rassing oaihhsalilter Wb walh Bk sidowase 1eals out of the
fi LS [ LL.ter [ hel. d
OV RSB ne LR Ao M L oRE g

I CRRgHt il HircEHOf 1ha e IﬁﬁlsﬁlgCP. rIﬁiFigﬁreOZ the ﬁﬂp’émU afid
whi ch i s novabl e back and forth™ in the flow diréction
of lawer part L of tija cincasderegtinhwall giff atfiléerfudit Edisposeéd within filter

In the preferred enbodi ment. shown, the neans_for
novharabeneate shepm Ve thediiterin ay aretagionythe filtgrinits F are held

B e s U, RS

rectangul ar frame 10 or in pairs distanced fromthe
corners on the upper and |ower frane parts or the side
paClénpingtde®ider 8108nsists of a RV iwhith einevablelack andfforth in

course possible, but not preferred, to use nore than

f othe flowe dingction of thawie os ganpassingthsorgh Biediltes ungleF. In the

SRS LRSI FaCh SRR ot R BT bR s

o DYt ORUCErs 11 WARMR b e RESREIn KRGl 2 hos ploumatic

t heyliddei® carfB@ dipbsc inl the lcoitds vtHe I‘éf:tatn?ﬁlafr iftdn@ 10 or in pairs

chanber 2 and is itself pressed agai nst the proxinal

endistainced oy theecornenstan thieaippet ard lawén fr#nt papts ov ithieside parts

W E)P thséeigellrilg,gaseils % ovrs]/}lsm S7ri]§1§res3l? ?twig oif rz:otups% plzcisgi%rlé i))u’t not preferred,
to use more than four pneumatic cylinders and also possible to use three
cylinders disposed in a triangular pattern. In Figure 2 the frame 10 is shown in
its operative position in which the frame 10 presses the distal end of the filter
unit F, i.e. the end being distal from the frame, against a first end wall of the
filter chamber 2 and is itself pressed against the proximal end of the filter unit.
The filter unit F is provided with sealing elements (not shown in the Figures),
such as sealing rings or the like, affixed to the opposite ends of the
circumferential wall surrounding the filter media. The frame 10 is biased
towards the operative position by compression springs 12 acting on the piston
of each cylinder 11. The sealing elements on each end of the filter unit F is
somewhat compressed due to the compressive force from the springs 12
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

circumfecrential wall of a filter unit F placed in the filter chamber or between
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such as sealing rings or the like, affixed to the
opposite ends of the circunferential wall surrounding

wo b7fiddober nedia. The frane 10 i s bi ased t owaPCESEI0@6/050029

operative position by conpression springs 12 acting on

t he piston of each cylinder 115 The sealing el enents

on each end of the filter unit“F i s sonewhat

conpressed due to the conpressive force fromthe

springs 12 thereby ensuring that air entering the

f i thegrrokiooali and afd; Klsrwall and khoframselOadiach cybindén k2 alsag¢ontains

wal | of .the fllker chanber 2 and thF di st.al end. of hg

c. FRINFCHPBH MO ShQWR) (7 PEESSIIG IUTe{ar moYing dagipistonstpd the
%}h&déf‘? ?gﬁg&fg{ thE e(ﬁ{tﬂg ﬁﬁﬁ%ﬁ n§ ?lger% MHV% tﬁ@lﬁlame 10

cylln A% “EBRTAMS

c Oﬂﬁﬁ‘étﬂ $n Figire$ D Whoh 4 Altdr Bhi€ Wﬁ@ecﬁﬂﬁhﬁﬁtﬁe‘ﬁlter chamber 2
novi ng the pistons of the cylinders 11 against the

f otsde befdis¢hargqt ambseplitedry 4 freske flteroue. t he frame 10
to the right in Figures 2 when a filter unit F placed
within the filter chanber 2 is to be di scharged and

r e&ﬁ E5m8arlipl BRRRG 1838 Bloibine ey B GHE Bhltaran of the
ItQIeh&#lé%ﬁ 1ﬂg’1k5 érgz%tnﬁ cnf drithc FiRePERhRBE 2imithe ogeratlve

ter e operative position of

f rpdiﬁitldﬁ) of thapfratnedi®, popfion 1§ oftiasriradde 1(sisiin abhtthﬁﬁnﬁlﬂl the
wth the flange 14 via a sealing elenent. This sealing
el Hangr 14 vira scalimg demantoThinspaliogeleracnt fanexample an O-ring,

[ a0, g LR i Wt By GRS EeRIEBh S enpared that

fi K

not 3 g8 Uit ol BSR4 thetel dhpRiiek L AR Gl SR Hiler

of chdifbdrid €81 notdriter the %gaéeh@u@ﬂ@ctﬁe tRchimeresfidl Will of the filter
flange 14 or the space between the first end wall of

t henit,j ilet élne spreaatie thaledt of@arigealer the spacé-betwaenzhe finstsend
spac
P ﬁ of the %lter chamber and the flange 14 in Figure 2. This space contains

the access opening 4 to the filter chamber. Thereby it is ensured that no
contaminated air or decontamination gas will leak out of the access opening
during operation of the filter or thereafter even if the scaling of the access

opening is not tight. A double security is thus obtained.

In order to be able to push a filter unit F towards the end wall of the filter
chamber 2, i.e. to the left in Figures land 2, the frame 10 has a first tubular
part 17having an outer circumference smaller than an inner circumference of
the circumferential flange 14and a second tubular part 15 having an outer
circumference larger than the inner circumference of the circumferential
flange 14, the second tubular part having a smaller longitudinal extension than
the first tubular part 17 and being disposed in the portion of the frame 10
being proximal to the pneumatic cylinders 11. Thereby, the part 17 can be
moved in the longitudinal direction without being obstructed by the flange 14.
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the access opening 4 to the filter chanber. Thereby it

is ensured that no contam nated air or decontam nation
w@2m7Mddob3 | eak out of the access openi ng duri NBCT/SE2006/050029

operation of the filter or thereafter even if the

sealing of the access opening bs not tight. A double

security is thus obtained. In order to be able to push

a filter unit F towards the end wall of the filter

chanber 2, i.e. to the left in Fi%yres | and 2, the

f r dhe widthhaisthe secomst tubularipart Iaistcho3emsudhgasathe ddvring affixed to

circunference gmaller than an i nhner cjrcunference of

d deasm |

t hehedrame oF S Hengq iScompyessed Jrenathe dHi Qperpre
15 j . le1Ll er 4t i

L AHbEREATRE SEHT FRPETot A 0o I 8 Chamber
segond tubul ar part having a snmaller |ongitudi nal
extension than the first tubular part 17 and being

di sposed in the portion of the frane 10 bei ng proxi mal

to the pneupatic cylinders 11. Thereby, the part 17
c ahhe scoppddilterchapiber drigiconsirusied thersama way s dist chamber 2

bei ng. obst ruct ed t.he £ ange .14, The .w dth of the

ot it 13" smoiaE akvER Esifiat i i HishoTg fekfge 10.11
af&é%ﬁ@egg?g{;g frame or the flange is conpressed when
the frame I's in operative position pressing the

filter unit F against the first end wall of the filter
chanber 2. The second filter chanber 3 is constructed

t hé deyiee Way9 der mopitering theridegrityanfdhe didicn el Fainsllter
e e S
antr g ten dfmiter Rt TR hebehling ey 12 RE Bal b
frasvitdes.

The integrity of the filter unit is monitored by measuring the particle
concentration in the air leaving the filter unit in order to establish if the filter is
leaking, i.e. if one or more holes in the filter media allow particles to pass
through the filter media. It is also important to locate even very small leaks
which means that the particle concentration in relatively small volumes of air
must be studied. The monitoring device 18 therefore comprises OPC:s
(Optical Particle Counter) sampling relatively small volumes of the air leaving
the filter unit F. In order to cover the whole area of the filter unit, the OPC:s
need to be movable so that all air leaving the filter unit will be monitored by

the device 18.

The device 18 comprises a row of several detectors (OPC:S) 20 mounted on a
tubular bar 21 with a rectangular cross-section. The inlet end of cach detector
20 comprises a funnel 22 having circular cross-sections and the row of

detectors comprise as many detectors as needed for the funnels to cover the
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respective filter chanber 2,3. The nonitoring device
19 is identical to the device 18. The integrity of the

wo pdovaecoonit i s nonitored by neasuring the parPCTBE2006/050029

concentration in the air leaving the filter unit in
order to establish if the fiIt?r Is leaking, i.e. if
one or nore holes in the filter nedia allow particles
to pass through the filter nmedia. It is also inportant
to |l ocate even very small |eaks which nmeans that the

panﬂDlﬂ I@ng‘dsmfemsldatqf tine putletairea o Bltor ehanben lnths distlosed
air be st ugl ed. The nonitoring devj

t h%m n&éﬁw‘r fectorsrc Presspt iy e Tox¢ 9f é?tscfe&%Q eTlae

| f .
? ?%bpge fede%({t&g r}éIen orgd%f\rlcocillgggg%\:})%nd%ﬂteo% leﬁ r ea o? side
t h@f fric! dr@éf t e EovérB& bﬁP 4158 onaRe siz@ (H‘%hé'fﬁ)&ﬁﬁ'l 02 S}@hlbﬁ‘ ?ﬁeans

all air leaving the [ter unit will be nonitored

t hthat buthcmoftBor fE:Ivmrdieteod:@rs t8ndemsed mﬂnn thosecape of 1nvent10n
several detectors (OPC: S). 20 nmounted on a_tubul ar bar

2 Thojterm Zsoverl ampanain ﬂm%ggnt@ét; ‘gtdeast twe” i nl et end of
each detector 20 conprises a funnel 22 having circular
cross-sections and the row of detectors conprise as

afot
iy PP R LY (R WHOR e g DEUSIRPE e e SHEhbp, the row
chefidetectdrs isméveblelifiveh oaediderdfatle oatitt dros of des ﬁnémhamber to
are present in the row of detectors 20. The nunbers of

dethecapposite sidgdhercsf.ofo @@wrsdlsaetb@n twa rolgtableodselig24 having
f th of ,th to be

21 2 OicTaal e QT B MAICERI RS TEoE fenetBare e htd holes

feye "26qﬁttﬁé:ﬁf%g§(ft dfsb%g IZW Lha Tloié%eZSS%@Hgvﬁ an 1{mer thread.

| nvention erm severa means 1n this co
" aThh& &5t rotahg the rods 23,24 in one or the other direction, the bar 21 and

thereby the detectors 20 will move towards or away from the side of the outlet

arca of the filter chamber, i.c. to the left or right in Figure 3. The rods 23,24
are rotatably mounted in opposite side walls of filter housing and drivingly in
conncction with cach other via a belt 27 acting on drive wheels 28,29. The end
of rod 23 is connected to the output shaft of an electric motor 30. Rotation of
rod 23 by the motor 30 is thus synchronously transmitted from the drive
wheel 28 to rod 24 via the belt 27 acting on the drive wheel 29.

A belt tensioner 31 is preferably arranged in the path of the belt 27. Said
tensioner is schematically shown in Figures 3 and 4 and comprises a spring
device (not shown) biasing the middle of the three rollers disclosed in Figure 4
to the right in Figure 4 as indicated by an double-arrow in this Figure.

However, any type of belt tensioner can be used.

By appropriate control of the electric motor 30, the row of detectors 20 can

thus be moved from one side to the other side of the outlet area of the filter
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In order to cover the whole area of the outlet from
the filter chanber, the row of detectors is novabl e

wo emiiadee3 si de of the outl et area of the filterCThEwH&EI50029

to the opposite side thereof. To acconplish this, two
rotatable rods 23, 24 having an8external t hread over

the major part of their |length®are threaded into hol es
25,26 in the respective ends of bar 21, said holes

25,26 having an inner thread. Thus, by rotating the

r oclsaratierand backragaty. Durngoa heavediond franos, firshside to the apposite,

and th e det ect or 0 nove t vvar ds or
f r $FOp élffﬁay%‘fstgsmﬂﬁ%ar@a éﬁ QW@%.CWW@ 1y opg of the defedtors 20
%%%eggd g? 8 c?:g{“rgf (%)lﬁ'lftér r@ ﬁ(gpﬁ%ﬁ/folbcglgcgﬂ 1ﬁat%s élzwﬁartlcle
Wabérﬁ:eﬁfraﬁbﬁ bﬁﬁecﬂ%iﬁieﬂﬁlrﬂﬂé} SATipna1g fom ﬂlecdm&%f hhthe flow
each other via a belt 27 acting on drive wheels

28ra26) of teeaie Adwang tlrdu g thesdetoctoe ahé dtares ﬂi&e/aﬂlwsmaiculated this
shaft of an electric nmptor 30. Rotation of rod 23

t hwapoWdiename deteqios2Q hiags Framﬂﬁslsfrgm <Pféﬂ1%ﬂ¢ te the q’théfnﬁlde of the

E il é”ﬁ@& il bR, B Py B shiehy B5t G §Floctor
Ee 3%)& 9@t1ﬁ 1R ¢ 'éN? %n@%%mt%?s @%ﬂués%ﬁhe %ftldlé

mat 1 ca ovvn in I gures conprrses

S pwmndﬁum éro(mn tic Biterdgtebiod durigg tthe retudtirgve foﬂtli@row of
three rollers disclosed in Figure_4 to the right in )
Fi deteetorns from Whgiscaondisidy te thaiitsbsisleaThergafiar, t Hicsnext detector in

A S S e ol TR oo
v!} B‘f"d?{gcﬂff% ﬁ&{ 195@%12& @%p:ﬁ%l% 9088 cBRY&Hed gooﬁgce%%nter.

Si e outlet area o
fllterchanber and back again. During a novenent froma
first side to the opposite, second side of the outl et
ar 8mcofeacihdetector 20 aiiymtavrelsanlaystenghtdine, biee vheverg meehanism

0
for the detectors can be of extremely simple construction and be both accurate
and reliable. Reliabilty is a very important factor for a filter housing used in a

contaminated environment.

As is evident from Figure 2, the openings of the funnels 22 of the detectors 20
lie in the same plane as the right edge of the frame 10 and portions of the
funnels are also extending over said frame. In Figure 2, the frame 10 is shown
in its operative position clamping the filter unit F but when a used filter unit is
to be discharged and substituted by a fresh one, the frame 10 is moved to the
right in Figure 2 with the aid of the pneumatic cylinders 11. In order to allow
such a movement of the frame 10, the detectors 20 arec movably attached to bar
21 so that they can follow the movement of the frame 10 from operative to
inoperative position. This is for example accomplished by mounting the
detectors slidable within holes in the bar 21. Preferably, the detectors 20 are

biased towards the operative position of frame 10 by springs.
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I's connected to a central counter (not shown) which
cal cul ates the particle concentration based on the

wovbaecoed signals fromthe detector and the fPONSERD&S0029

of the air flowi ng through the detector and stores the
val ues cal cul ated this way. Vhsn one detector 20 has
travelled fromone side to the”other side of the
outlet area of the filter chanber, the central counter
switch fromthis detector to the next detector 20 in
the row and registers the values of the particle

concentratiaqon fromthe |l atfer detector .dyring the i

r _e{llﬁ? Actcrihed cralpodiRent g4 of Conrpebe arified in peeraceaywithout
Si 1 r H

A5y 0SchhL 3 o ARG A 22 6Pt
dugiodg sédtforiab SHpe thadéRtulal, d.Beretiglfar d¢25§G4rE! #nd Her

| ast of the detectors 20 is connected to the counter.

Si camcity thandshosat or Figlirod] The barv2] san alsa have angthier cross-

l'ine, the noving nmechanismfor the detectors can be of
exsqctignpl shapgthan restangplar; fasexamplpeirggenonevaly iy erdgnip have

{+# P fomebmgRit shiheh Th8 pbfldtie Sl ion 2 e o fipled an nis
' Sro?f’ﬁ@ﬁf%gﬁf ATkl ghll%ad R SHRPE BAdRARe ‘B]t)let 26 Wil HR&YRhout
of the p t he

22 etectors 2 e In the sane ane as

ri gitier @dgad. ofhd thevémaneoflthebad 2pavill thes befpetfoemicd ondy By the
are al so extending over said frane. In Figure 2, the

f r eleetricomptor o the rod 24opidh enly fungtien a3 dguideandi Hds of

o St 58 PRl oo o o b G ST asefi. 2. ot
o] ! gy U !

L 4/ ERMEReh W GO U et U Gt ouner

MOYATB&brodratidfed toimult@nedu’By fadaré Sighakrémeal e @l detectors
attached to bar

instead of only one detector at a time. The present invention should therefore

only be restricted by the content of the enclosed patent claims.
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2 1 so that they can follow the novenent of the frane
10 fromoperative to inoperative position. This is for

wex@anpb@oacconpl i shed by nounting the detect or BCT/SE2006/050029

slidable within holes in the bar 21. Preferably, the
detectors 20 are biased towar t he operative position
of frame 10 by springs. The de i bed enbodi nent can of
course be nodified in several ways w thout |eaving the
scope of invention. For exanple, the funnels 22 can
have anot her cross-sectional Glaape than circular, e.g.
rectangul ar or square, and other conicity than shown
in Figure 2. The bar 2 1 can al so have anot her

C! PSRRSH HEBNRIAPE) TR RILARSHE Hier R BYE DS Eror

C|rc ar or ova nore aero am c
S heRBivirly St Rabttord filt& it dsé-i& fﬂﬁﬁ‘ cﬁ&m@@f Eé\qﬁ% %ﬁqnlet end and
this rod” be wthout an exteérnal thread case

t han botlet @fl, and imdaas \{ 8,hB) fori measlurmgqmmdcle Tohacenixatioann the

of the hbar 2 1 will then be perforned only by the

eI %‘éﬂ@qVéng‘rﬂ%eoﬁ tgtﬁlb’ﬂﬁﬂ)qfh@l%r@@teﬂﬁeﬂl in) thafayd mggsunieg mesns

21 B 1 ahPflids b ro o Blevi Rl fi e RiBRS3 (30 atBRed BS o $fmon
h
0 LSHICPE) S 23 H Hof Bfbvifie WaBGupbUft iR S dTRIcEion | N®

e?ﬂ‘p hdictlag taksidfroanofddtectors, bad aeiaas for corinesting daclf of said
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the encl osed patent clains.Clains 1. An air filter

housing (1) havi ng at | east one filter chanber (2, 3)
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3. An air filter housing (1) according to claim 2, wherein said support is a bar
(21) having holes (25,26) with an inner thread in opposite ends thereof and
said means for moving said bar (21) are rods (23,24) with an external thread
fitting into said holes in said bar, said rods being rotatably mounted in the
filter housing, and drive means (27-31) for synchronously rotating said rods.

4. An air filter housing (1) according to claim 3, wherein said drive means is
an clectric motor (30) coupled to one (23) of said rods (23,24) and a belt (27)
in engagement with drive wheels (28,29) on both of said rods.

5. An air filter housing (1) according to claim 4, wherein a belt tensioner (31)

is disposed in the pass of the belt (27) between the two drive wheels (28,29).

6. An air filter housing (1) according to claim 3, wherein each rod is driven by

a separate electric motor.



(18,19) include a row of several particle detectors
(20) affixed to a common support (21), neans (23-31)
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to said row of detectors, and neans for connecting

each of said detectors to a c nter 2. An air filter
housing (1) according to clai 1 wherein said noving
neans (23-31) are a screw and nut mechanism 3. An air
filter housing (1) according to claim2, wherein said
support is a bar (21) having holes (25,26) with an
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rotating said rods. 4. air | ter housing (1)

acor WIHg:hyothelchtactc&s (M)earelblasedlhy springs totlan first posaion.
el ectric notor (30) coupled to one (23) of said rods
(23,24) and a belt (27) in engagenent with drive
wheel s (28,29) on both of said rods. 5. An air filter
housi ng (1) according to claim4, wherein a belt
tensioner (31) is disposed in the pass of the belt

(27) between the two drive wheels (28,29). 6. An air
filter housing (1) according to claim 3, wherein each
rod is driven by a separate electric notor.7. An air
filter housing (1) according to any one of clains 1-6,
wherein said detectors (20) are nounted on said
support (21) noveabl e between a first and a second
position in a direction parallel to the flow direction
inthe filter unit (F), whereby the detectors (20) are
bi ased by springs to the first position.



