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1 V\D 2004/ 103475 Vent| I ation syst em provi d| ng NBC

protection The invention relates to a ventilation
system provi ding NBC protection for at |east 5 one
cl osed security space and/or protection space with
constant slight excess pressufle, which ventilation
system substantially conprises an air inlet and air

- GND Z304/9034740! 0si on protection valve, a prefilter, a

filter for suspended matter, an activated carbon
Meantiation systemiproyiding)NB§ prefeetiomor sucking in the
air to be purified and for distributing the purified
air. 10 An air purification apparatus is known from WO

THe3MvaRtio relalesab o eeftlatint syst@mnsrolidling NGIG ﬁﬂ)tééhon for at least
purlfyl ng and distributing exterpal air 1n at |east

one eioged Fecytyc sPace, 3pgfari Rigtestionnspacea, Withy cansiank slight excess

B EAEE] U B a0 SRR St SR 5 Wt anc ai

auutle$ rdreéxﬂlBSionrpTetsltctlon vahex e prefiltehea ﬁlterT fr?r sbﬁpended matter, an

pur.i fi t connecti Qn pj ece e housing
'Y%tﬁa BOV tlelrlad’tdg N ajf copYR¥INg pevigey fargsyckingn the air to be

@rﬁeﬂ%ﬁﬁ%rﬂ&r@ﬁhﬁgﬁhé dhfied gNNer and an integrated

pass ftor t ts According to a speci al
enbodi nent, two dlfferent filter units can be

AN o8 lhcalioh Gbr e i 4B U0 K367 o unich comerises
Phéis Rr SUBRINGAN| bhﬁf?[ngJQh& %léiﬁ'éhﬂ?@ éb&éﬁhal Wlh at'18ast one closed

i mredi atel y r éachabl any tinme and
fspAce. dhartiquar pnr$3qtt§'év and/or pmtsailpn: cﬁﬂﬂC&ﬁt | hemapparatus is

cBﬁf g&%ﬁgﬁé énagg{o%ro u%t i t—|r9 %natiﬁ@@i%ﬂ gm@ﬁ He'&}s aeh air inlet

generati ng, S

mnheaimuplepeerm ahe it to be g#urlﬁedkamﬁanl dutieh €omnackon piece. The
i‘nd/or an excess pressure valve. 25 A fil ter unit is

OUsIngRYFFPUNGs A Yentialen cdeast ane wiused fiiies LBt gacked in an anr-tnght
AR 81089 gl 1 i i L) 9 speci
embodiment, two d:fferent filter units can be installed, which have different
activated carbon filters. Depending on the damage position, one or other of the
filter units can be used, both are immediately reachable at any time and fully
functional. The purified air is blown constantly into the security and/or protection
spaces, where with the generation of a lasting, slight excess pressure, it
continuously escapes through leakages in the spaces and/or an excess pressure

valve.

A filter unit is also known form DE 3841895 A1 which is preferably cylindrical and

consists of individual fitters which are nested together. In their totality, these
individual filters ensure protection against atomic, biological and chemical toxic
substances, in other words NBC protection. A ventilator which is flanged on
externally is provided to operate the device. When the ventilation system is being
fitted care has to be taken in a complex manner that all components are matched
to one another both in terms of construction and also with regard to their

functional characteristics.
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i ndividual filters ensure protection against atonic,

bi ol ogi cal and chem cal toxic substances, in other

words NBC protection. A ventilator which is flanged on

30 externally is provided to operate the device. \Wen

the ventilation systemis being fitted care has to be

taken in a conplex manner that all conponents are

matched to one another both in terns of construction

and also with regard to their functiona

dhtingdest upsicf & ventilation sgtensswhichrhavst tocbey eanried qut segularly, the

i [ t A t he .
FUREERing o A0 pSRPBnbfe HvGREQ 4, B AdFiBtE TighinesS B the security
atelipragreteictightspases if cdukede dnthé procssd! RmtAHISS be @own that a
spaces ,is checked. In the process, it nust also be
$ swﬁe# [§XEess Bressute Inithe spReeds cpndantly achigved dubng sse.
is constantly achi eved during use. Ventilation
apparatuses are al so known, for exanple from EP
o&rdikdisnBipparatusesi ale alsockmidwars,i for eiavhglet fromm ER 0678693 B1, in

S R S ) Mgt s e
P ISE airfiHlct o esec%ﬂf'igf Qnééo?lp}gte\éﬁaﬁ!é@{cglorlétgthermore, there are

e

apparatuses, in which a prefilter is i
aentilatioy apparatysesypgnrwiicb.a prefiteeiplinstakled directhcin the apparatus.

lve i S.i . arranged. separ at el it ig install .
e atosia gl bR iA0E F oeBEafbRode shhaitelyr §Siosiiled without
spprefiltavin! the ety ndYLPPratBCIPESSdd WAll, bBtHE ERABSIBA protection
wth., 15 Wth regard to the initial situation
dedispepsad WHdve, the inventor has set hinself the
task of providing a ventilation system of the type

menti oned at the outset, which is economcal to
MVithl vegard dasthetinitipl sitiration descritédoabova] the inpeitor Gasrsét himself

i,S .nqgt prone.,to fail . 20 The obj ect is achieved

Ihe: &7%% AL PIOYHIRG 7 YeBHRTBR TYFaT AT theotwpenmentiones at the outset,
-1 S, f o f i .

SFBICS oSPCRNLS cSe=toq1® Bl Pk BEPn [ ok e s

oohpionedodgiluieand cooperates with the prefilter. 25

The object is achieved according to the invention in that the ventilation system
comprises at least one of the three following elements:

- An explosion protection valve which is combined with and cooperates with
the prefilter.

- A combined activated carbon filter made of activated carbon which is
specifically effective against chemical toxic substances, on the one hand
and, on the other hand, against radionuclides.

- An air pump configured as double bellows.

Special and developing embodiments of the invention are the subject of
dependent claims.
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A ¢conbined activated carbon filter made of activated

carbon which is specifically effective against
chem cal toxic substances, on the one hand and, on
t he ot her hand, against radionuclides. 30 - An air
punp configured as doubl e bel |l &s. Special and
devel opi ng enbodi nents of the invention are the
subj ect of dependent clains. 3 The present

i cation contains ventilation systens with a
aﬂ%p@"@tsﬁ%amhcﬁf'oﬂ FoBtaingwentialian guatemsadtior ding to
the invention fromthe 5 group consisting of
prefilter/expl osion protection valve, activated carbon

f-i | t era mspedinedbeilttirldl@nent configived asesding/® thé'lhwbeﬁtlbn from the
el ements configured according to the invention fro
the g5QRNP GORSSERY efefﬂiﬁaﬁxmlpﬁlpneszqﬂt@@mn valvet @@twaind carbon

val Vefltéﬁéhdﬁbﬁg eXHIRAR of0 filter and double bellows
or all three bw‘ t-in el enents according to the

invention, prefilter/explosion protection valve
activiwed car on fi.lter and doubl.e bel |l ows.

expl oSBACH '¥8tt?l5|ﬁ'w3|e\/"ée%|°9ﬁ Q%re@cﬁﬁﬁoﬁ@ﬂg éﬂdhe invention from
coopetins grouresHsiting dfrbfiter/dxproyiin Efbt?—’:\ﬁts h Ve zﬂﬁ activated carbon

prefilter is disti n?wshed In that a

conpr &ei anddowbletheliows gyad is hel d between a ri gl dly
nounted plate with a first perforation and a noveable
pl ate which can be displaced in the direction of the

st at i allathyelmiiitin lelementsMBtcstBRigatd Qﬁe lh%tﬁiﬁ ?@ﬁfter]exptosion
air can enter wi t hout &robl ens throu

i npacProtestian wlve Agiivatederrbon filter an ﬂpublem&ilowsn t he

event of a sudden excess pressure, in particular an

expl osi on, the displaceable plate is hurled with great
Amp@qxloagmpmmcbm vallvetwmolaus/c@hbtnedmd:l tdoperates acgordlng to the

FERREPE i RS, eBles i< dRouibRG: inthatra’ lastieaily compressible
P a0 KD ST Y e TS fy ) ortoratonand

plate which can be displaced in the dlrectlon of the stationary plate. In
normal operation, the external air can enter without probiems through the two
impact-resistant plates and the prefilter pad. In the event of a sudden excess
pressure, in particular an explosion, the displaceable plate is hurled with great
impact against the stationary piate and thus compresses the prefilter pad. The first
and second perforations are configured such that the plates located one above
the other do not allow any air through. This may be achieved, for example, with
perforations, for example hole perforations, which are offset with respect to one
another. Obviously, any other form of perforation is also suitable, for example
slots in the radial direction. When the explosion pressure dies away, the elastic
prefitter pad pushes the moveable plate of the explosion protection valve back into

the original position and the passage of air is again ensured.

The explosion protection valve which is combined with and cooperates with the
prefilter does not only protect the sensitive, downstream filter for suspended

matter from the actions of pressure, but also people and things which are present
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25 perforations, for exanple hole perforations, which
are offset with respect to one another. Cbviously,
any other formof perforation is also suitable, for
exanple slots in the radial direction. Wien the
expl osi on pressure dies away, the elastic prefilter
pad pushes the noveable plate of the explosion

i dhe space. vEhe ddusirlg ohtiee vehiiation Gysim 9 Hldd beté@!éd with the
O0SlI on

&Eﬁ?tﬁﬁ‘?‘? g’ﬁeefl!’g”?gb(ﬁﬁioihg aé%&%g\?ali\gé ?f{/@ %gdégg a%gﬁ% pEesssire phase
Wcklrst \hﬂhowa?ﬁb{léﬁétiﬁ#ﬁﬁ?%e WHvé ﬁﬁt%&f%ﬁ%?qrgrbuilt-in unit. In

sensitive, downstrea ter for susp
the precessathe closures pne sepamtiobyioints sare pebaviecalpprbtected from the -

t jch. t 4 he space, The housing
SPREONRRGHT EPEpRne coditeR sabrctiocn aesehi reinforced
trouiBingesbver af tHel &iF inflqP! osi on protection valve if a

sudden excess pressure phase occurs w thout a

devastating pressure wave destroying the entire

U ' k: ess,. the,cl osures and, .
2korhoinbd dikaterbarbOF TRBCRGETING A3 1152 PR Fow RrErelhscomrises
effects of explosions. The pressure reduction takes
pl ace i %he stable, reinforced housing cover at the _
air idl Eﬁs layes and it sesend Javerd eashblsiyef ibeirg specifically effective

accor gj i i j . IS -.a .
v ot pamst endrifech Dertes ABRBO0 Boaite BRI s, e laflrs being
speci gramalle-jkesf pewdenlke opaonfigureticas @asolithbbay &n the form of an
agents_or a&a& n%t radi onuclides, the [ayers being

gr anuPBEMPREED JTYRIUIE 5 ke or configured as a solid

body in the formof an open-pored structure or 15 - a
single-layer activated carbon filter made of a

gr anud Single-lryad activatedpearbon dittet madesofr & peanitate) pbwder or open-

ef f ect i f. 1y .agalnst chem.cal gaseous B toxic

cubst BAED SARGIAL GPict, BTt Ry et asnemical gaseous

subst toxice subBtaricescaindy sefdraatiake pBMIRP! or open-pored substrate

radi onucl i des ejected into the atnosphere. he

acti V%R%&C@iy qtivet agaipsl "@f@oﬂ'il@lmhaipéted/viintg_ ﬂn:e atmosphere.

axi al ; radia as

i oune PEAbBY b kel ivaly B Bisenatot{ Wi A bl 645 inrough-
flow or annular with a radial gas through-flow from the inside out or from

the outside in.

In each case, however, a filter for suspended matter is connected upstream and
separates the fine suspended matter, above all the aerosols of biclogical and
chemical warfare agents.

The activated carbon is impregnated in a manner which is known per se for use
against biological and/or chemical threats such that the toxic substances are
removed by adsorption, chemisorption or catalytic oxidation from the gas flow.
The activated carbon which is used against threats with radioactive atmosphere
is, on the other hand, impregnated such that adsorption or ion exchange takes
place. For example radioactive methyi iodide, which can be released in nuciear

power station accidents, can thus be removed from the gas through-flow.
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the outside in. In each case, however, a filter for

suspended matter is connected upstream and separates
the fine suspended natter, above all the aerosols of
bi ol ogi cal and 25 chem cal 5fare agents. The
activated carbon is inpregnated in a nmanner which is
known per se for use against biological and/or

chem cal threats such that the toxic substances are

oLil4 ' ' r.catalytic .
ParRRoR, AORENAT OB PSSR o S kb prosore i
mlnhlne;i msaeslecagﬂy aadldr Iplr@tet:ﬁomfspébef awhié&fdrméﬁy takes place with a
on the ot her hand, inpregnated such

Pﬂyﬁf PR0EeR yenBiacd I ok %rxmﬂ@wetta@égecwtac@dfobprotecuon space
BuARHrfs radi %ﬂda‘f&y”&i&gﬂe& dﬁir 4 b?%a no*yﬁgg and to

rel eased i n ear |on accl _
posurenteveeval obihe heedjai, f.ar 6(Ilghrnfﬂhevevdilt oﬁ% mnérl faflerd, which is

f h l'igh
bbt bBuSHC iR egéHtchﬁ.WﬂrQBﬁr@ta%@?r% heee aﬁwq?séwépeeratuon of the
vemfigion o5 geperdlly ﬁfdvﬁéip r nﬁ{é ?Sﬁ%ﬁ ‘é?at rbs mentioned, is

power - dri ven ventilator. In or
§§%Q|rt9tfgﬂllﬁnupoﬁ stight exeesm pmeeﬁndbemt&dloarayace in order to

LSRR A St 0y, BB, i Vaniators i

ém%;gem:yt pewev enits,Obatéerieaand ftﬁdsﬁh@s:oﬁfqu ingS$ dri&h by hand or
@BE 2 in the event of war or catastrophe ener genc
[

fSﬁt afe cRBventianal ffef emrg@cge@mranog PPl iugeddf bellows is

55 KISR0 B REUR06P BeeRiiolt e BRSHyaapt i RelGe consists i

thahdiee iair isr skepplied mObtmsts/emhls.t Hie toenaesaltd Qﬂhﬂfce' #a0&e quantity
emer gency

t t t th
ROVES " tar PP SURple cor Aot AL e Jineh fether fggs of a specified
henaf
lgﬁnfg?‘\g?ngg qgggﬁtgﬁeg giﬂlél_ bgft ug’g c!ée?ém? cFoo %}’rﬁeﬁéﬂi ?”‘a{l'k Rntact time,
i the tmer fembjchothe ail dowsTHhoughs dbe aantivgtedotatiein, dgsdecisive.

60t i {7l B RoSUP A ik RoDHed i i gas e
Wwith laespracifipd @sihrftw ohbipUs ro@GesRS tof Aouti 5% i3 & ?@stﬂﬁéﬁhe ioadlng

of a specified mninmumair quantity per tinme unit.
indhussts  fy contanminated air, the contact tine,

With the double bellows according to the invention this disadvantage is
eliminated, with each movement to actuate the double bellows, air is sucked into a
suction chamber and one of the bellows-shaped air chambers arranged on either
side is constantly filled with filtered air and the other air chamber to the same
degree ejects air into the security and/or protection space. There is no interruption
during_the suction phase, as is the case with a conventional bellows.

in the simplest case, the double bellows is the only air pump. However, the
actuation of a double bellows according to the invention is generally only
necessary in an emergency, if the electric power fails or a defect has to be
eliminated. The latter may preferably be attached with a quick-release fastener to

the air outlet opening of the ventilation system.
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i.€. the time in which the air flows through the

activated carbon, is decisive. During operation with
bell ows of the known type the contact tine in the gas
filter wth a specified quantity of air is reduced to
about 50% as a result of the Idading 20 in bursts.
Wth the double bellows according to the invention
this disadvantage is elimnated, with each novenent

[g a\%:tuate the double bellows, air is sucked into a
SEeh ﬁn@ﬁﬁmévstsﬁuf%w@nahﬂpﬁ@Mn Uﬂiecglﬁamcas ©an be decisively

4€ r t
Wﬂﬁmﬁ{]ﬂ? Fﬁgrrog aﬂ hg %ﬁft}] hér g\?ﬂ‘? ’@%n,gg?s%é invention.
tlﬂepeladmg oahe@mtremeat,ttheahree hmlﬁ-m l&bm@@turadcwcﬁlﬁgift@ the invention,
ere, i s Nno | tion

S et i o s
Q%Iio‘)\)&s cah'bd |H§taﬂémcﬁﬁﬁu5ﬂ§?n t\k$be8|dglg Ir€e i Bh byﬁ:laéﬁd this makes

the only air punp. However,
om&ﬂltdeI@ebﬂoavi@da@ﬁbielapg!majlmrrengeventi on is generally
only necessary in an energency, if the electric power
fails or a defect has to be elimnated. The latter
MEtye Mvehtoawill beedaiicribell 9f nbiehdatall WilhKref&teRES $o the embodiments
fastener to the air outlet opening of the ventilation
Syhich raresshawe fin \i@mdrawmg@narygmmh A alamthe subjent of dependent
r : be decisively and
%{n\% dlﬁ'atﬂ{e)?ﬁ%\ﬁp ov @?eﬁﬁaiﬂshyhpl e manner with the
present inventi on Dependi ng on requirenment, the
SBUIH-II’] | ements accordin tothelnventlon 5
dj_:]lgfl I QWP&W'H tian systervithan ieventiaier.ned
activated carbon filter and double bellows, ~can be
installed individually, in tws or all three conbi ned
drig. 2 showrekdaublpbeliowse a broad adaptabl e application
range. The invention will bée described in nore detail
with reference to the enbodi ments 10 which are shown
iFig! Behows W Varfiilatioh Y3t viitiecaiRtdd'@omIBiRAbwS]
dependent clains. In the drawi ngs, schematically:
Fig. 1 shows a ventilation systemwi th an electric

5814 bRLRE a pldn vidwof 4 PPt /eRpRSH r?ro’l)eeétiloﬂw\i%lve, and

Fig. 5 shows a variant of Fig. 4.

A ventilation system 10 is mounted with a holder, not visible, on an internal wall of

~ a security and/or protection space 12. Ali essential functional components are

mounted in a two-part housing 14 with an air inlet 16 and an air outlet 18 with a
quick-release fastener 20 for the double bellows (Fig. 2). A cover 17 which can
be placed on is solidly reinforced reiative to the housing 14 located below and is
connected thereto by way of a closure, not shown. An air supply hose or tube 22
is connected to the air inlet 16, shown by dashed lines, and sealed by an O-ring
24. Installed on the input side in the housing 14 is a prefilter in the form of a
prefilter pad 26, which is combined with an explosion protection valve 28 and
cooperates therewith. The elastically compressable prefilter pad 26 rests on a

stationary, i.e. rigidly mounted, plate 30 made of impact-resistant material, in
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Fig. 3 shows a ventilation systemwth connected
doubl e bellows, Fig. 4 shows a plan view of a
prefilter/explosion protection valve, and 20 Fig. 5
shows a variant of Fig. 4. A ventilation system10 is
mounted with a hol der, not visifhble, on an interna
wall of a security and/or protection space 12. Al

q:mmmalahtefeu neith @ fifst GRIMPERSH S2ar & c&FeéaéHah@dmo%eabie plate 34

part housing 14 with an air inlet 16 and
d\!ﬂfh asegsnipPerotation ¥k rasts endee prefillenpad 25. f"BInlstrheveable plate 34

a1 2SS U e S0 ! BB e vensison

fsys’samgl mwntmntmthrpehovemedt I h@@ﬁ@;%l’bﬂdn tdﬁhétﬁ}sp&nd second
of . a gé,osur e, not shown. An air suppl g hose or
Hisrhomarinemoredetailin Fig. drands5. shown by
dashed Ilnes and sealed by an 0-ring 30 24. Installed
on the input side in the housing 14 is a prefilter in
tThe éxplosion paoteotion ivialwer 2Pasi ugéd toiprotect a dowrdtieaeh, conventional

bR P ol e et oo Wi rsieclcs woutd be
HaMAFEE dpfing af L &lde88pressiire phakd! H % éi‘f?élﬂéreﬁ’rg the 3ent of an

30 made of inpact-resistant materr al, icalar
sxplgsionsi th a first perforation 32. A correspondl ng
noveabl e plate 34 wth a second perforation 36 rests
on the prefilter pad 26. This noveable plate 34 can

ftettitho iteeds ifor Sipetidedhafiéy, the afr, A hhRRGLASEY E;}?"larrows flows

axi s of the ventil ation systeml, W t hout rotar

PoveErd ip theaxial glifpctian; through aneadtivated eabosditenci® which in the
F
BRES s odsistEPof fu WsnIbdPTfief BoBY wit] 4 8pefi-pored solid

mody strtickurelownst r eam  conventional commercial filter
38 for suspended matter, which, w thout protection,
woul d be damaged during an excess pressure phase, in

par ti auafitdrna2 hfady fta Spedally %HRFB&?{a%d ABtivetbd Larb & removes

filter 38 for suspended natter,
char achemicsé toxiy substanees,fin @asticutanaisd wanfarda agertsaby adsorption,

:j'nrfﬁéh&%lso%t?o%qgr @é}aﬁ E}IO\)/(I a f((j)ﬂcar bon filter 40, which

- An N filter 44, also disc-shaped, removes radioactive material, so-called
radionuclides, by adsorption or ion exchange. In the event of a nuclear
powef station accident, radioactive methyl iodide would be released and
removed by the N fiiter 44.

A ventilator 46 with an electric motor 48 and a silencer 50 is arranged in the lower
part of the housing. The external air which is sucked in by the connected
ventilator 46 flows, as shown by arrows, through the air inlet 16, the explosion
protection valve 28 with the prefilter 26, the filter 38 for suspended matter and the
activated carbon filter 40, a_rlways substantially in the axial direction, and is guided
through the silencer 50 to the air outlet 18 with a quick-release fastener 20 into
the security and/or protection space 12.
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présent’ case consists of two disc-shaped filter parts
Wi th an open-pored solid 15 body structure: A C
filter 42 made of a specially inpregnated activated
carbon renoves chem cal toxic substances, in
particul ar also warfare agents?8 by adsorption,

chem sorption or catalytic oxidation. 20 An N filter

44 doabkobdilcws abepdihg toemgvezsswstamty YSMPBSE haduction chamber
so-call ed _radionuclides, adsoretl on or ion '

whiRie s fianged oate the @ﬂr auiilﬁtd%a{ ig. doviey wayaef the quick-release

TastenB20 anQ i cHnbElsr, afhER Wit o dibic BoAE & pump.
with an el ectric notor 48 and a silencer 50 |s

ot BRTRert b 2Pk TailuBCRton daforlyin IRE VBRI 4 with the electri

\Abior '4@ ah éfﬁpﬁhﬁ%h:cﬁﬁs <BRKGURY & EISMFIeVHe]h ng E&?Re attached

alr inléet 16, the explosion ~protection
twith favehiand enomuemtadzyf way of ti%qtmk-releape rfdslénanﬂﬂe fThis ensures

IR teati Bl PEofigh Spaer peciifasis as alblied pdequately with air
tfbr Bredithing ¢08jded 2Rl rdubel farefidvapf el uskd At gd?og The double

ui ck-rel ease fastener 20 into the security
pwEt 9% AaB e actuatedsby Aufiingoard lﬁ’@llshtmgsoraa: bamlla ng o Obviously,

T4 5 AL 1 OGS 35 A B pfaon can
\malntélnédmlthlihelsubﬁlaaﬁaiﬂj stfarijet Negs. 20 and two air

chanbers 58, 60 which form a double-acting air punp. 5
In the event of a power failure or a defect in the

' r i _ N.AL L :
VISR sl S5 BT 05 Richa bS8 1) by
avayaehan aininlehcémvediian piece 82randssdajedvath ain Ohmg 64. The suction

ick-r e fastener 20.
Lt ARG soBiReg etV sOgfiem vave, &b S phicbeopen for the
R F elitered i Ritd thé deldvanptdy aﬁarhﬁéi/%n)soa”f# inally, the suction
ensures the renoval of the used air (CQO2) fe
chamber 56 is traversed by a guide sleeve 7 runnlng at right angles to the
longitudinal axis L, for an actuating rod 72 connected to the operating handle 54

to enlarge and reduce the air chambers 58, 60.

| Each air chamber 58, 60 has an outlet valve 74, 76 at the outer end face.

For emergency operation of the ventilation system 10, in which the double bellows
52 is integrated after flanging on, the operating handle 54 is firstly pulled in the
direction of the arrow 78. In the increasing air chamber 58, a vacuum develops,
the outlet valve 74 remains closed, the suction vaive 66 is opened and a vacuum
also occurs as a result in the suction chamber 56 and the ventilation system 10.
External air is sucked into the ventilation system 10, although the ventilator 46 is
not in operation. At the same time, when pulling the operating handle 54, an
excess pressure occurs in the air chamber 60, the filtered air of which is ejected
by way of the outiet valve 76 into the security and/or protection space 12. The

suction valve 68 is closed because of the vacuum in the suction chamber 56.
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10 bel l'ows 52 can be actuated by pulling and pushing

on a handle 54. Qoviously, the handle 54 can al so be
configured as a foot pedal so punp operation can be

mai ntai ned with the substantially stronger |egs. The

suction chanber 56 is flanged ¢h at the quick-rel ease

closure 20 (Fig. 1) by 15 way of an air inlet

connection piece 62 and-sealed with an O-ring 64. The

suction chanber 56 al so conprises a respective
dndhesvephiol @ mevemenirevaisalpén. pushingen thefopsiating handle 54, in

fibalot I 4] van ' - 5
Aheidiectof cf 1 afolr o Py 316 vBEIu AR itfie P gramber 60, the
qoutlit valveck@ citBes @mdi the sictioh 9atvea® lopens.o The a vacuum occurs in
l.on |_t¥d| nal ..axi n actuating raod 72 connected

. f
ey i g '%g??‘ﬁﬁ?hﬂrgéf‘sian dhe sushion ojexigrmal aifulekes place as
e keS8, Shrsif, il . SRRREB Grrfl 85, an excess

epresgunecycans thiei suction tdihee G8ntlosed, ithe et ealvé (74 bpens and the
i ch the doubl.e bell o 25,52 is integrate ter

tsfieH A S SkiBteBe P U potesion Sage &3, i fiukle belows

185D HeBordihg 6 (Figh 20and % hak" &Y offimurh éffé‘bti\l?ﬁé&aér'lﬁgcontinuously

air chanber 58, "a vacuum devel ops, the outlet valve

Eieetgrfiliefed @ibdudng tthe regular drackaand: f@th insovemeentdofathe operating

s}haméjsﬂw al so occurs as a result in the suction

C ei ‘56 and the ventilation system 10. External

air is sucked into the ventilation system 10, although

the ventilator 46 is 30 not in operation. At the same
tintpe sfpbedimant iasgotdieg &p &gt 3 myimeentrastda Fian1 -eneeaentilator 46
U S o o 8 108480 o A Gb0 P Rpolfr i fion sysem
i 10 B exdusiesly rmanuallydoperafed) tie dthemwerisceoriesponde basically to the
suction valve 68 is %osgg because of the vacuumin

{HREIEREY GREEH OENg &0 Fjth  he event of a novenment

reversal, i.e. pushing on the operating handle 54, in
the direction of the arrow 80 in Fig. 3, a vacuum
de ¢ gegion of thafiltercihios suspendachmattenandof te activeded carbon filter

G . ugtion.valve_.68 . .opens.. Th vacu .

LR B e B SRE  8C SOR R e g irespioion

Prroteiction ohive)xds; 28atheraif té BE purilbaentals a ddHeral BRAANI B2 and firstly
th odo?‘ratln handl e 54. In the air chanber , an

3{&@@3 rough the filter 38 for suspended matter and then also through the annular

activated carbon filter 40 and exits into a peripheral annular channel 84. The

. collected filtered air passes, as indicated by arrows, into a deflection chamber 86

and is sucked in by the double bellows 52.

The fiiter 38 for suspended matter and the activated carbon filter 40 are supported
or limited according to Fig. 3 by air—permeable partitions 88. The activated carbon
filter 40 is filled as a granular mixture which simultaneously acts as a C filter 42
and an N filter 44.

A plan view of the moveable plate 34 of an explosion protection filter according to
Fig. 4 shows a second perforation 36 with circular holes that are regularly
arranged. The prefiter pad 26 between the plate 34 and the identically
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pressure occurs, the suction valve 66 closes, the
outlet valve 74 opens and the filtered air can exit
into the safety and/or protection space 12. The doubl e
bel lows 52 according to Fig. 2 and 3 has an optinum
ef fecti veness and continuous! y1010 ejects filtered air
during the regular back and forth novenent of the

dpnelamonagﬂ rlgmﬂ;dhmlﬂbd blaté 36 (E@Oﬂlamtth@@&prdéidigp&ﬂectlon valve

1 |
\%etﬁ“ Mﬁ'bé‘? dnfoit Ritss: Polesp i diesl perorinni S.idthe plate 30 is
ldaTd”H%dVI "ﬁbhﬁfblﬁ%eé@enlﬁor?# >4 that the plates 30, 34

excl u5|v y manual 'y operated, in other

eee redeteshtiheolghs Baal Ifythe @refitter pateR@) koeys thie ted lp(mes as shown in

n ion . of the filter

di th
Pl end 3, o tiedincs: thmalrdpninASs o seblemeBrough the first and
Ebtdd peforatidie 32l r3egUiHaACEn 8&9 Oﬂl’@s%lgeFPﬂ?ség inSRartlcular an

radial, after the' refllter/ex 0SI ectio
e¥plosiops thesnowml%unlate&tbes pness‘asedntentmr sgldlyc muwméd plate 30

BRI Tle HorB ot cehins B SRR o peferiliona o2, 36 are not

eohgruahtwitbentaotationl t er 40 and exits into a peripheral
annul ar channel 84. The <collected filtered air
passes, as indicated by arrows, into a defl ection

LSRR EAI Sbaedie e 3, e F sPLEOR BRI 22, 6 are

aomﬁgmeedasamtbom ttie tadtal difection. mﬁﬂhbﬁﬂl aSfanl é@lésﬁ&] protection

cordin 3 by air-perneable partitions 88.
%Eqsggf’aﬁt‘bglgo filter 40 is filled as a

granul ar m xture mhlch si mul taneously acts as a C
filter 42 and an N filter 44. 30 A plan view of the
noveabl e plate 34 of an explosion protection filter
according to Fig. 4 shows a second perforation 36
with circular holes that are regularly arranged. The
prefilter pad 26 between the plate 34 and the
identically 10 dinensioned rigidly nounted plate 30
(Fig. 1, 3) of the explosion protection valve
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28 is visible through these holes. The first

perforation 32 of the plate 30 is indicated by dashed
lines. It can also be seen fromFig. 4 that the plates

30, 34 are rotated through 300. If the prefilter pad

26 keeps the two plates, as sifowmn in 5 Fig. 1 and 3,

at a distance, the air can pass w thout problens

t hrough the first and second perforation 32, 36. If,

Glaim® excess pressure phase, in particular an

expl osi on, the noveable plate 34 is presses onto the
rigidly nounted plate 30 below, no nore air can pass

1t hr ongmtilfRmasiterhh® OB’?{rJ)\ﬂﬂﬁig;' NBE ??oteé’tﬁ)rﬁf f# &feast one closed
congruent w thout rotation. I0 In the enbodi nent

accoserudtyt spateg and/or tmetectiogtspmse €& omith penstantslight excess

ai o Bleife e, RRR Sy St L o Tty tocmmrises an ai nit
filtererand g&mn@s(ts% bh ®xpsidrl prde@idibvdive (28), a prefilter (26),
Ventil ation system (10) providing NBC protection for

at | aditer43d) br syseendascmatiey arpactivatedicarboprfiies{40band an air

Sl o SR 9 AR DAt porr
an ahir, chareicteiise) imtithtahe venlilatidn 6¥&Em @0) espppREEN

protection valve (28), a prefilter (26), a filter
(38) for suspended matter, an activated carbon filter

(40) _a it D . . T _
00§20k Jphon2HEReRl, U N80T "o win ana
char actardpeeates withh ttte prefiltee(26) edmprisiay sdreimpadresistant plate
conpris otection va

.10 - ar | osi. lye (28),
i o 1COLBRMPAEITS] PRGTRlion SBheBiANSrarfee priar o the fiter (38)

e o C . _
prefil tef JudPbndOIMAhddM%h zjt??fgfr???gég T(Q?} 3\?% dﬁnaht%eglastlcally

(30) having a first perfor 2 nou
prior teonapressed aed ig Beld upsireasu fpenthési stagibhary, plate (30), and a

Dr o1 BBl Al LA TR a5 SRR B high can e

pl ate (difPlac@nth ghe direction (L) of the stationary plate (30), wherein the
explosion protection valve (28) is held in a housing cover (17) which is
reinforced relative to the remaining housing (14) of an autonomous
built-in unit in the interior of the space, |

- a combined activated carbon filter (40) made of activated carbon
which is specifically effective against biological and/or -chemical
toxic substances, on the one hand and, on the other hand, against
radionuclides, and - |

- an air pump configured as a double bellows (52).

2. Ventilation system (10) according to claim 1, characterised in that the

explosion protection valve (28) combined with the prefilter (26) comprises



noveabl e plate (34) having a second perforation (36)
whi ch can be displaced in the direction (L) of the
stationary plate (30), wherein the explosion
protection valve (28) is held in a housing cover (17)
which is reinforced relative4o the remining housing
(14) of an autononous 20 built-in unit in the
interior of the space, - a conbined activated carbon

filt@rst (a#ﬂ)semdlel perfarationa{3zd 369 Wiieh a%h@ﬁbdrﬁ;ruent in the event

spe0|£ effectlve agal nst Dbi ol ogi ca

chenf a’iﬂ I Roethaisliedncssexniosion @ndrferm ancineldsuren
the other hand, against 25 radionuclides, and - an
air punp conflgured as a doubl e bel | ows (52) 2.

3Vent Meatilation systeem({ L0acoaedingdorgaitP1 ©r @, €haracterised in that the
char act erl ed in bBat the 30 explasion prot ection

5  yalveS t(‘ﬁ’é? CEMAMELeRA0 qomprisiesta firsdrlayereii2} @eps iGsEker and a
12 t ch
12 %%%%Pugggr %a@%ﬁﬁé@ ﬂslapélzﬁlzs%léggl e@qulve in any
to aaewqesu gpecifiodllf oagaimnst aichenlicd Unearfade  agents or against

Vent tion ,system (10) according to claim1 or 2,
char#é?éﬁ%?"fcég ¥1 n that the 5 activated carbon filter

(40) conprises a first layer (42) as a Cfilter and a
second | ayer (44) as an N filter, each layer (42, 44)
10 4pei nYealilatien | swstem afip) aecprelh'tgs topeariyf ior@l |of afsimestt to 3,

PTARAURSER Ty R, odBBRE, i T Spobrees «

cl ai meltfurictiodal RfyaF aﬁﬁa@fé sed édilvbf&‘f éé?ﬁoﬁ‘“wfﬂ@rf e% effective

carbon filter (40) conprises a nultifunctiona
madeSRACTiCAlY \agairst cehamdisahaaseouss taxid substaaces and an actlvated

spectdrh6al Mc@%éﬁé&tl\%Wgﬂg a3 eg]ﬁ? é%tf %)(l{yicli%lég Se{]gc &d into the

' and an activated car
15 specatmaspheye.agai nst radi onucl i des ejected into the
15 atnosphere. 5. Ventilation systemaccording to
claim3 or 4, characterised (10) 9 in that the

5. Ventilation system (10} according to claim 3 or 4, characterised in that the
layers (40, 42, 44) are granule-like, powder-like or configured as an open-
pored structure.

20
6. Ventilation system (10) according to any one of claims 1 to 5,
charaqterised in that the filter (38) for suspended matter and the activated
carbon filter (40) are disc-shaped with an axial through-flow direction or
annular with a radial through-flow direction.
25

7. Ventilation system (10) according to any one of claims 1 to 6,
characterised in that a power-driven ventilator (46), also fitted with a
silencer (50} is used for conveying air in normal operation and the double
bellows (52) can be flanged on in the event of a power failure or defect.

30



| ayers (40, 42, 44) are granul e-1ike, powder-1like or
configured as an open- pored structure. 20 6.
Ventilation system (10) according to any one of clains
1to 5, characterised in that the filter (38) for
suspended matter and the actiqgmted carbon filter (40)
are di sc-shaped with an axial through-flow direction
or annular with a radial through-flow direction. 25

87. Vilentiladibno rsysl;em e(nC()l @ccerding dingahp eA¥ efeclafims 1 to 7,
a power-driven

cl ai ed i n that

vent Fﬁaﬁa&ier i) '“Ctgﬁé E=r qui@ gﬁl lews £52)Gqraprisas a soptiors chamber
used r t

ool SOT BT Bty RPN ARG 23 08 e pece
a po«iﬁ) foefiltened ajr, teofvaciableldir ﬂ:ﬁam&ersleﬂa IGO@fan@h ed on the end

syst ccordin f.clains

char et FREa FHd s Hicliv “Bleis. Be) odan saet vaive (74, 76) for
CONPhiteRSti

ouST ha CLa) Tarr R, ERETEFDpoiotAl TS CautPr U gouble bellows
(62)(5 r flltered air, two variable air chanbers (58,

60) arranged on the end 5 face, each having a suction

val ve (66, 68) and an outlet valve (74, 76) for

alternating actuation, and an operating handl e (54)

for the double bellows (52).



