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1 WD 20041103475 Ventil ation system provi di 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 pressude, which ventilation
system substantial ly conprises an air inlet and air

QO IRI4/1@8u @< Pl 0si on protection valve, a prefilter, a

filter for suspended matter, an activated carbon
\feﬂttletloalsd'sma)rnvubn!Jd‘}Bﬁngwfor sucking in the
air to be purified and for distributing the purified
air. 10 An air purification apparatus is known from WO

The B0éhfor\felateBite O@rﬁfﬂéﬂl(ﬁ'ﬁ§yst6m6fﬁmvfdﬂig BB pﬂﬂecuibn for at least
purifying and distributing external air in at

| eas
%c@see eYPCUE, sRace ﬁinﬁénrt pratection; space: with gongiant F"th excess

RS e IR RRoR 5o e istinichy GRbudll SR, & 1At and ai

cmtle_t,l am ekple:ouopmtmttnonmat\veacze pfefittet,ha filter farsuspended matter, an

BAF At A 9 5, SESFRRRS RS TR A2 o v

%meﬁedm%ﬂdigwm ithe'pugified affanner and an i ntegrat ed
ypass for the filfer units. According to a special

errbodl ment, two different filter units can be

%raﬁgﬁ@gﬁn%%&gg lg”gogéﬁﬂégl 8@@ Qﬁgﬁ%%?@ (Whtch comprises

rﬂbbﬁé f&f sudrehg2i, Euhfwﬂg ant tdisteibatinp extetal divinhatkeast one closed

i mredi atel y reachabl e at ang time and fully
$Rﬁ$@t iiBnaarticyias ipuEeeyYrty ang/or pretestipn c%ﬁ?}leént | The @pparatus is

ﬁ?t%ﬁ" Bty Ol? %ﬂ%rﬁfm&f@hﬁﬁ({ |h°nn|t WHACSR - ail"\f@ftehﬂﬁéuﬁq,t 8% air inlet

gen drati on asti ng, t excess pressure
comiectiooysége éorcthpesir td rbeugthnﬂ&ehaa@m outletheorseation plece. The

and/ or an excess ure ilter unit

s AR 5 voRlighTs BEisas ot pedss Misrairipasiksd h Bin air-tight
mahh8danaahn QHfégrﬁ@HSbfﬂéssofor' A fﬂ'téifu ahitd.| | AGordig! &a special
are nested together. In their totality, these

embodiment, two different fllter units can be installed, which have different
activated carbon filters. Depending on the damage position, one or cther 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 filters 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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individual filters ensure protection against atomc,

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 beipg fitted care has to be
taken in a conplex manner that all conponents are

mat ched to one another both in terns of construction

and also with regard to their functional
DltrisrlgeteBEIUmtdfcasverﬁildbim steraswhiahnsavef tosbesearriet adut oegularly, the
system be carried, out re

TERHorSh Pt SPTRPReEBHBURYAY Sri g AL pRiiess oF the security
aMSYstofectibf %‘pﬁ&é§ |soéhéék%d5 9A4hé Wocéﬁ%dit%uﬁrélé@ Bé's‘%wn thata
spaces I's checked. In e process, it nust also
sple@mﬁdtemesaprwm iy tin@ spaceds cpnetestly achisved dugpgcu@e

is constantly achi eved during use. Ventilation

apparatuses are al so known, for exanple from EP

Rt dpparatiisesaies Al kAWh Osorogxarhpleefrbhrp EPV 8678693 B1,
wWth a separately npunted prefilter is installed

t
whigh anrexnlﬂ%@n Pratectionevalve with: 3 saparadely prayinded ipsefi ter is installed
AARE Sir e iRRT TR ec%rngra%d?(?re?l%geéfﬁﬂté Al OFughermore, there are

apparat uses, 1n ter 1s Instal
vﬁntllatbhyapparaimeappawmahsa préfiitereis phstalled dmeotlyeen ithoen apparatus.

'[\,{éjlelf %ggjbglohgprég%gp q)rzi1 Elr@f\lleqﬁ i ﬁggar & ele\fél eapﬁaét%}yl, IS mstalijed without
Pﬂéﬂﬁ@ﬁ' '|ﬁﬂ1é§é&9|t%@hhlor%rofé&‘ﬁoﬁ>ﬁﬁbeé I, %Qﬁ@‘é&b%@lod Protection

di spensed with Wth regard to the initial
ig idispenised vdtbscri bed above, the inventor has set
hinmsel f the task of providing a ventilation system of
the type nentioned at the outset, which is econom cal

Withpriegert €o ties iitidlCsituation rdescribed abovs, thylirventrenay eet himself
and is not prone to failure. 20 The ob ect i

thentasls af provising Agvertilatien systent ohihe AVed dpentioned at the outset,
%ﬁi‘& 3 %Er)ﬁanﬁééﬁtt& %o&%@réa%gstojﬂtoy op Sdpet3forPhinlit6 operate and is

ow ng el enents protection
~atl pron@fo tdilures conbi ned with and cooperates with the
prefilter. 25
The object is achieved according to the invention in that the ventilation sysitem

comprises at least one of the three following elements:

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

- 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 conbi ned activated carbon filter nmade 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 bows. Special and

devel opi ng enbodi nents of the invention are the

subj ect of dependent clains. 3 The present
application contains ventilation systens with a
Trespreséntvapiiicatidon contliresmeaitilation sygterad withcording to
the invention fromthe 5 group consisting of
prefilter/explosion protection val ve act i vated carbon

Ffiltefeap Qcﬁ\%‘ﬁu:ﬁ- ﬁ‘i‘-:llérﬁléﬁt c(%flg{u fbethng%ﬁrﬂdﬁ from the

elenents confi gured accordi ng e |nv ntion
t he group cmmmsrusgmfgpraﬁltprlekplbswn/ prafectinonalveptaetivated carbon
act i, vat 10 filter and doubl e bel |l ows

| b
va V%te[ﬂpggoHﬁqut?tﬂ onIc'émants according to the

|nvent|on, prefilter/explosion protection valve,
activated carbon filter and double bellows. 15 An_ ]
-expl dWPdRspedivechyitin elgrenigianfigued acasirdieg tartbe invention from

CoOP O FOEGHEIARf e el SO AT AR, geivata carvon
con”prfmesbhdeloubree!ﬁellmorpad is held between a ri g| dly

nounted plate with a first perforation and a noveable
pl ate which can be displaced in the direction of the

St at i N rde Phidftin élEmeﬁfg "%EE?TB ] %'fﬁ% tr&lgﬁ%i%,t %é?ﬂ%rlexplosion.

air can enter w thout prob roug

i npaqarotestios valve, pttivated sabartidtesant dauble pellowd.n t he
event of a sudden excess pressure, in particular an
expl osi on, the displaceable plate is hurled with great

Amsbsmmﬁéctbha:w@mwmgxcoﬁhtﬂﬁ@d ahd dobperates according to the
conpresses the prefilter Ead The first and second

lﬂé@ﬂtmwfbnﬂlﬁarpéefdtﬁﬁf isgdistingwished tinathat ian glastieslly compressible
r%ﬁﬁérgga@%?hé’lg BEHea ﬂéfﬂ@f gn%?lpgé?} B% ke WﬂhaéWrs?ﬁeEfgration and a

€ ac xanpl'e
mevéahsiatplatesmmﬁb rcaamiwldmﬂen fiee idireetioroof thenstatibnay elate. In

r?c];r];??a operap ion, t?'ngeg)t(te}r?ai Oalée can enter without problems through the two
impact-resistant plates and the prefilter pad. In the event of a sudden excess
pressure, in particultar an explosion, the displaceable plate is huried with great
impact égainst the stationary plate 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
prefilter pad pushes the moveable plate of the explosion protection valve back into

the originat 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



10

15

20

25

30

anot her. Qobviously, any other formof perforation is
al so suitable, for exanple slots in the radia

di rection. Wien the expl osion pressure dies away, the
elastic prefilter pad pushes the noveable plate of

t he expl osion protection valvd back into the origina
position and the passage of air is again ensured. 30

il ke géab@SI Phe FPfo%ﬁ@t bP[hé’ %Hﬁiathﬁh &hstetn @mmpebtwba with the

and operates with“the prefilter does not on
cormttired prefitesienplosioneprotiestiont valveniff a Isudden @a(cesﬁs peeassie phase

s Witp& % e Ta GG Bl MRSVt e St Wifin unit. i
tﬁ@ tﬁoé&softhé bl%s\dﬁéﬂ ah@fsleParatmt othissare! atsovey all pt‘dteded from the

the conbined prefilter/expl osjon protectio
afacteeof exXplosions e hhe pressiirg redugiion takes glacgdn ihe Stable, reinforced

L{sn-%&%\%r%?wgﬁm pressure wave destroying the

un| . In the process, the closures
and separatlon p0|nts are above all protected fromthe

5 effect The pressyre.reduction,takes .
Rpambies anvaBderbon ten PEseBinG RADs mETIa0 asigall famprises
air inlet. A conbined activated carbon filter

according to the invention basically conprises 10 - a

i r sta ffiggtelayandand sesesand layer, eacl Hayerybeingespegifically effective

cbentgat dhefliedi aye, ARESE AR FAYoNEIRE e layers being
gr anyrantilelike, RpoiRI-ike ker snfiiéd @idr #dolid Bodyoln the form of an

body 1n the formof an open-pored structure or 15 - a

si nglaparap@edRAUChHeLS carbon filter nmade of a

granul ate, powder or open- pored substrate which is
effective specifically against chem cal gaseous toxic
Substasingte-mayer act;vaedlmlmon ﬁtbeldmaderofcaogmnmmtedpowder or open-

substr at CIfI ly e tive agaipst . .
"o et sisTae ciinen fnatachee SoeolRaly goaingtshemical gaseous
acti vglfd sﬁ%{%%eg' hh&r aTRyfah@atd, Sﬁoﬁlﬁépe& V&ﬁé’h ﬁ@red substrate
axi al gas through 20 flow™or annular with a radial gas
t hr o@aqiﬂqauyfeftmtwaeagmsstj eadionudidesr gjectedh into uthsi dimosphere.

n. The activated carbon filter may be disc-shaped with an axial gas through-
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 biological 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 methyl iodide, which can be released in nuclear

power station accidents, can thus be removed from the gas through-flow.
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In each case, however, a filter for suspended nmatter
is connected upstream and separates the fine
suspended natter, above all the aerosols of biol ogical
and 25 chem cal warfare agents. The activated carbon
is inmpregnated in a manner which is known per se for
use against biological and/or chemcal threats such
that the toxic substances are renoved by adsorption,

chem sorption or catalytic oxidation fromthe gas
As Inaentionedr tifdis alwaya f ¢réciabigrpatiancg that @s@’@%@é?@%& pressure is

RIRETIeD i e chea ). ARGk PR BIRS TR nethaly Bl liace with a

reg na sorptlon or |on exc
pbwéednvem aeatllaEnrr Irexader! #© easlireatbat secmtﬁ;;iaddlmlodrolectson space

ol e SagauaalE SoaieRuvih Hir 5By Breathid. i€ oxygen, and to
ehéwre%htéda%ff the G§edT§ﬁrt |.&NED,, inf theSevint@Y 3 Sbwér #ALA, which is

I nportance that a slight excéss pressure is
netiunusualeir the aveet of M@r ah@atastrppbee,cemng@mtepermloa of the

VBRI Yo BT B s RYSERORL SERRIFL A€ Rrtonea, i
useaae t&nmcgpp@rmlghareﬁcwkew@éﬁrd iaupel pRtedtionNspade frerorder to
breat hi ng, 1 xygen, and to ensure renoval of the

preveat ath?- Pen%tratmizo |ﬁaﬂ% ek C@ﬂtﬂnﬁ@m i | Vertilators with
eirgEhn \%P AR S Hattedids taﬂﬁatfé( lsgltnp‘r’]\@éar@{& s, driven by hand or

cat stro Res! emer géncy operation o

~ with t@enbe&lairg goneentimrthl fohenergegenopemtienat The,usesof bellows is

L%% | onrggﬁ rglnts q@gfg%%\c&gqq%g%tlsgrbggge Iq?pa@?/ht Fa(a)éggfs betlows consists in
Rt aMe Nir ‘ié‘%u?ﬁlﬂéﬂ frﬁbhﬂﬁs Of ThigagefirAN RAlts GRANWACE B @t quantity

alr. Ventil ors wwth ener ency povver units,
hbyingetd de auppliedafeiabeutod0 eal’flﬂigstlmﬁ vemebycasaan @r specified

with the feet.ar vent i r

iyt 3 G i e 6 Y | Bhgerok® sPEERRRBRY alr the contact time,
i.emeig ety inPEhighi thie aifhffows RGN BEe aefi vél@ﬂléamﬁon |s decisive.
consists in that the air is supplied in bursts-

Dusingueneratien withsbeliows,pither krovan fyreutiier mr};aqtstlrﬁavn ﬁlge gas filter
u\;@ Q%géaﬁ% cﬁ%nﬁﬁ{ ofPhP i remééﬁftotalb%ui '56% ?Q d Fé%uﬁao?Ql?e loading
e unit. 6}

imumalr quantity p
|Mb0nnsfy contam nated air, the contact tlne, i.e. the
time in which the air flows t hrough the activated
carbon, is decisive.

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 eleciric 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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During operation with bellows of the known type the

contact tinme in the gas filter wth a specified

quantity of air is reduced to about 50% as a result of

the loading 20 in bursts. Wth the doubl e bell ows

according to the invention thgs di sadvantage is

elimnated, with each novenent to actuate the double

bell ows, air is sucked into a suction chanber and one

of the bell ows-shaped air chanbers arranged on either

BRAchsvetdilatoncaysierarfol yehiilatien andidn p‘rd)ﬂecﬁow dpaces aanl behdecisively
er .air chanber t t he sane, degree e ct air into .
aulidhefi) ipued o cible J5duesT il dieSbiasent ‘nvention.

Dé‘ﬁéﬁd‘hﬁ)bh craquﬁéfhbﬁg tlﬁé‘ wééoauumh éié?\%ﬁ'lts %%cbﬁhﬁd"ﬁ: fiSitivention,

convent i onal lows. In the sinplest case, the

mgﬁlmr&xmsnmmtgcwédewm a@mbmdpactw@tﬁci/wbqnh@terwd double

R, bR oBInGafi e WnBBCRL A Med Sablhasand gris makes

pdssim@aeureaﬂ mapﬁmeapﬁlmdt@ncrange defect has to be
elimnated. The latter may preferably be attached wth

a qU|ck rel ease fastener to the air outlet opening of
ﬁ(@ﬂpbﬁ i Bg (féé%hﬁg%l R niore e WithaekaBncY 6 8 feﬂ'[bodlments

ven ron and/ rotection spaces can be deci si

whichi ardi shawralin the rqnawmgd amd avhechmare atson ther subjebt bh dependent
resent ntjon. ng on requirenent, the

8 ﬁ?wm&se?@?ﬁrgaﬂ@él& ding to the invention, 5

prefilter/explosion protection device, conbined

activated carbon filter and double bellows, can be

Figs i shows a ventlatinrasysfem with ap eleptrieventilaiose conbi ned

and this nmakes possible a broad adaptable application

range. The invention wll be described in nore detai

wgt R shelwersacebleddibasenbodi ments 10 which are shown

in the draw ngs and which are also the subj ect of

dependent claims. In the drawi ngs, schematically:
g k@b -0l ric

(en e shoPhrH Seua @ byl ah AR LOuBR RIBNL © 5

shows a ventilation systemw th connected double

P%I_ lzlos\ﬁ%Ws a pian view of a prefilter/explosion protection valve, 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. Al 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 relative 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. Instalied 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. 4 shows a plan view of a prefilter/explosion
protection valve, and 20 Fig. 5 shows a variant of
Fig. 4. Aventilation system10 is nounted with a
hol der, not visible, on an internal wall of a
security and/or protection spdce 12. Al essenti al
functional conponents are 25 nmounted in a two-part

d’a‘?ﬁa.ilé‘rgst%ﬁl y:\q:ﬁm Hirst g erforhtiin 38, aﬂdcdilfés?bhdfhﬁt hbedSie plate 34

a qui rel ease fastener 20 for t
vaith & sesondpgriomtion/8& mats on thepreflitec pad Zﬁe 'BmamQable plate 34

s sol j,.dl rei.nfprced relativ he..h 14 -
e BBcSBlachtl el Biredtirh v 1B, lABit)@HB! R8s GF the ventitation
SHRFH 0, Witouthetdhy MBvéinent UPTHe chesérafion tofife kst aAd second
connected to the air inlet 16, shown by dashed i nes,

partoratien 34, ¥ issshawm |rhr@05@d§mﬂ in frig. A adi50n t he i nput

side in the housing 14 is a prefilter in the formof a
prefilter pad 26, which is conbined with an expl osion
Thieo egplosion pmtec&loﬁ&alvei 28ds stedetbqﬁrotdme aedm':wmstre'ﬁm conventional

el asti g ressabl e efi d sts,on a
gqrgwgt bl¥e l;lsgﬁaqz@deﬁ;[, wg;pcg\ gtection, would be
aéiﬂé@d rcﬁﬁir@g %Ht e bfdssuld %a@@r h%ﬁrﬂ&ul&? Qﬁ the"‘b@@ht of an

st perforation 32. A correspon I ng noveab
&plosionh a second perforation 36 rests on the
prefilter pad 26. This noveable plate 34 can be
di splaced in the direction L, of the longitudinal axis

Aftet the fitRsH3g R isDBpendesd RIBHED, thei 4if) @ié! capbetevised by arrows, flows
nmovenent. The cooperation of the first and secon

pawarsh i thenaxial deection $ieuahian Ativaterd carlpon fites 60 whlch in the
Aol 48 SRS o R, 16 oPad et . Wi 3R brPpored sol

onmer Ci a

Bédy structuspended matter, which, w thout protection,
woul d be damaged during an excess pressure phase, in
particular in the event of an 10 explosion. After the

filten SifcprasHiRRerY %&eag m‘iﬁl@gﬁét'éd Ativated carbon removes

character| sed by arrows, onward in the axi al
dir eccmemucahtcm;gwlmllalma Vapadicular @dso walfata agentsiby adsorption,

11 oreBiBBtn fERa bR bRl ol o T

- An N filter 44, also disc-shaped, removes radioactive material, so-called
radionuclides, by adsorption or ion exchange. In the event of a nuclear
power station accident, radioactive methyl iodide would be released and
removed by the N filter 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, always 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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15 body structure: A Cfilter 42 made of a specially
i npregnated activated carbon renoves chemcal toxic
substances, in particular also warfare agents, by
adsorption, chem sorption or catalytic oxidation. 20
An N filter 44, also disc-shaged, renoves radioactive
material, so-called radionuclides, by adsorption or

A BBUSKCUARAR, abchry B R 0B BRI ComBIUEY oS4l hamber
Shwhicreisoflangedd onte the fail oetlet418 (B A)\}cB,anyambthed,Qka-release
3rbaRG.20 5 AT GIATOCTS.HS. Sr WD 1304 R} bIeReting air pump.
external air which is sucked in by the connected

ventilator 46 flows, as shown by arrows, through the ]
lni thei enast of 3 pomer drjlreseioa defeet ctheorentilatps 4gswitht the electric

R A ShAE AP 1§ cphfbyd, A baBheRRIEGE S7 AR be attached

witth fva hiahd I rhyvernehisehypwaglof dhé gaickaeleagedastengt20edrhis ensures
through the silencer 50 to the air outlet 18 wit

that the saquai and DXeiestion SDALROGCURANIS A58 @pppuechﬁa%@ately with air
B AT PRE s oo i3 P G609, e vt

Iwhiomls 52 canave edtuaied btymulhmg andtpushiriBotifa andle B4, Obviously,
Rhrine Ddchinlshrie Rortued roa dpelbrddlg BB shgsation can be

 thBirined YA 1@subsiRll SBbhgeqegs. a defect in the

ventilator 46 with the electfic "notor 48, an air punp
whi ch is configured as double bellows 52 can be

Tihe 3600h cliadBet 28R 3B GHRCHE Qe Blefte PRBHE 20 (Fig. 1) by

Wwayg of ahlaieintet Ponhectiornpicsp@2eamt Geﬂédtvﬂttﬁaﬁ O;tlng l64edThe suction
adequately with air for breathln xg

beis56 [nlsq coppHseD A repRectivesuyg 'Pn( Tﬁ% WJB‘E]!)PEen for the
%ﬁo@e{% Eﬁ?reﬁ ﬂi?qgi)ob&@?%lé%ﬁdaf?ych%ﬂjtﬁérn% a@@ PERBIY 9the suction

on a Vi ous
chamber 56 is traversed by a gmde sleeve 70 running at right angles to the
longitudinal axis L, for an actuating rod 72 connected to the operating handle 54

o 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 handie 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 oceurs in the air chamber 60, the filtered air of which is ejected
by way of the outlet valve 76 into the security and/or protection space 12. The

suctlion valve 68 is closed because of the vacuum in the suction chamber 56.
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the handl e 54 can al so be configured as a foot pedal

SO punp operation can be nmaintained with the

substantially stronger |egs. The suction chanber 56 is
flanged on at the quick-rel ease closure 20 (Fig. 1) by

15 way of an air inlet connectd on piece 62 and seal ed

wth an Oring 64. The suction chanber 56 al so

conprises a respective suction valve 66, 68 which open

for the inflowof filtered air into the relevant air
lohhetevend 8f achovéineat reversalei.suptishing ounh’aetxmeréﬁng fandle 54, in

ths BTN of fne altnet BFG" S, 4Part Sbuikin (d B Bhembar 60, the
&ﬁ!é‘ﬂ ‘%‘éh}%d?é eldsBs apethatduddion %ﬂ)eeéiéﬁgeﬁg tﬂ’lugrﬂ @éé{ﬁ.lm occurs in

and reduce the air chanbers , air chanb
w8} ipdhe stiction aivamben26,vand the Beiction tof eexdennat as'ntakes place as

ST il S PENERE’ BAEP Sel HoME Hsct b 58, an excess
pressgreabesliref ther siidtiongvdlge @8, clobes, therditieb yalvenrd @péﬁs and the
is firstly pulled in the di rection of the arrow 78.

filipsed g r%ﬁ’ﬂb‘“&? thecsafrtyeandigr proteciion srage\d. ophe doyhl@ bellows
S’Q‘talc%f)rd{@f; 48 | é "LURHNS Oéﬁdocptﬁﬁtﬁnséﬁéét%néﬁ ‘é:?qu'agﬂrétmuously

I'S opene vacuum 'al'so occurs as a resu

gjactsi filteret aaib eluring thedregotarvisadk biad iforth amevemeddof the operating
Externgl air is sucked into the ventilation system 10,
B?@‘ﬁ%%’ah the ventilator 46 is 30 not in operation. At

the sane time, when pulling the operating handl e 54,

an excess pressure occurs in the air chanber 60, the

in thecembodimentr asderdingite kigedt-edn coptraslytooFig: He—da ventilator 46

4 Bk B Bty B ST 8 sy

10 i$ h:ﬁcmumbwomaﬂhan@@pefﬁed 9inl stheh aorde @brrespénds basically to the
novenent reversal, . UShI ng on the operating

fmeagency.oparation ﬁﬁcQﬂjF@Ctpl d8- bf the arrow 80 in Fig.

3, a vacuumoccurs in the air chanmber 60, -the outlet

val ve 76 cl oses and the suction valve 68 opens. Thus a
lrattmegtmr:ofrtheiﬁlteﬁ 38 domsuspended snatterceand dbfaiecactivétedacaibon filter

8 #6:a, AuicRech peraarang i of g5 Tafial Afer, e Grafissiexpiosion

éﬁate&fbrﬁm% 26, P8 etﬁélﬂ‘teto%ﬂﬁﬁfied é‘lﬁeﬁéié tcbﬁfiab’é*éfﬁeﬁ@ and firstly
| oses, the outlet valve 74 opens and

flows through the filter 38 for suspended matter and then also through the annular

activated carbon filter 4G 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 filter 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 prefilter pad 26 between the plate 34 and the identically
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filtered air can exit into the safety and/or

protection space 12. The double bellows 52 according

to Fig. 2 and 3 has an opti mum effectiveness and

continuously 10 ejects filtered air during the regul ar

back and forth novenent of tH@ operating handle 54.

In the enbodi nent according to Fig. 3 - in contrast to
diméhsidned AgidyambuhRidoplattb30 (Figh 123) ofF etd ekploshgirotettion valve
2growded for continuous operation. The ventilation

yist Wigibles thepugh hespuBeies! yTheafitsd) pgriefptien ¥4 of ithe plate 30 is
. 3 1 |
m‘a'i&?écg iwg[]d%%h‘éﬁrlfn%élo"lpgagfég@ G e}]éntiﬂolwﬁg.l & TREOFRWates 30, 34

opeér a according ere
afé tdtated3Bréugh 30 pifiible prefilter prada2Bl keéps tree tves plades cas shown in
g 1Akl 8 4 i, e af cep Hass P IauR SEpRmEdnough fle first and
. ol . CLE o
SBT3, %, 16 o BF Ofcoob S phag) A psElr o
ekplosion, 3ige froovankie eirfed34ras tpeessesdonieethearigigit masnged plate 30

t he annul ar _activated,carbon, {i r .40 ' '

ol 7R el o ol B HERGR "uat el e plfiraigh’ 92 N are not
chhhturnhedithbut redarRs, as indicated by arrows, into a

defl ection chanber 86 and is sucked in by the double
bel l ows 52. 25 The filter 38 for suspended matter and

[ filter ’ :

1} 35p BT 50 B 65, e 5 PERERRberration a2, 36 are
coafiguredasssiBis inThe radibl disdetibne aFtofunctioh tasram@xplesion protection

filled asrggqrjpuugr m xture whi ch sinultaneously acts
fijfer GOFESNANASOAI9- ind an N filter 44. 30 A plan view

of the noveabl e plate 34 of an expl osion 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 di nmensioned rigidly nounted plate 30
(Fig. 1, 3) of the explosion protection valve 28 is
visible through these holes. The first perforation 32
of the plate 30 is
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i ndi cated by dashed lines. It can also be seen from
Fig. 4 -that the plates 30, 34 are rotated through 30.
If the prefilter pad 26 keeps the two plates, as shown
in5 Fg. 1and 3, at a distance, the air can pass

wi t hout problenms through the §{rst and second
perforation 32, 36. If, in an excess pressure phase,
'ngﬁgrticular an explosion, the noveable plate 34 is
(HF es onto the rigidly nmounted plate 30 below, no
nmore air can pass through, because the perforations
32, 36 are not congruent w thout rotation. 10 In the

enboantilationcevstemn gl @ Previgings NBG, pretecten Jag ak deastione closed

; ) . . _
o SFehliBstios, SRgRircoroaidn0sate TR thoebfbibiPsiight excess
pr ot gréessure, Whidcheventitatices gysiers (10) EUbstamtiaIMcQInai"isss &n air inlet
at | 448 3 et yBEte) e Brlop art ol aion Ve (260 ca presiter (26, @
Spac §iiet $38)Mdr LUsPBANEH Imathdrd Bh SARAER LalfoRSMYI40) and an air

whi ch vegtl I 'ation system (10) substantially conprises
an aigonveyiag devia®) fosistcking inthe air t¢ be)puriiedesnd fos distributing the

(30) el A tthuatRliel R i it Yertfaion. Sl 1) comerises at
(40) |aa8t ¢e & the thrRRVBIOWIGIRMI-APelpierfgcki ng in the
air to be purified and for distributing the purified

air, characterised in that the ventilation system (10)

conpri ses gﬁﬁé f | L OWAREh ;
built-in e@ﬁeneexr]?tos‘ifi rgxp I(‘))Qi ‘6%‘0%{)2:322‘??‘%& i?a%gﬁ&%% with and
whi ch i s ocouperstds withitherefilbard@8).ates with the

prefilter (26). 15 A conbined activated carbon filter
(40) made of activated carbon which is specifically

effective AqRimMShed! Rt0ateePbafior ﬁlﬁercﬁﬂj’i hdle IdP¥adivated carbon
substances, on the one hand and, on the other hand, )
agai nst  which is specifically effective against biological and/or chemical toxic

substances, on the one hand and, on the other hand, against

radionuclides.
- 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
an impact-resistant plate (30) having a first perforation (32), rigidly mounted
prior to the filter (38) for suspended matter, a prefilter pad (26) which can
be elastically compressed and is held upstream from this stationary plate
(30), and a moveable plate (34) having a second perforation (36) which can
be displaced in the direction (L) of the stationary plate (30), wherein the first
and second perforations (32, 36) are not congruent in the event of striking

together due to an explosion and form an air closure.

3. Ventilation system (10) according to claim 1 or 2, characterised in that the
explosion protection valve (28) combined with the prefilter (26) is held in a
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radi onucl i des. 20 - An air punp configured as a double
bellows (52). 2. Ventilation system (10) according to
claim1, characterised in that the explosion

protection valve (28) conmbined with the prefilter (26)
conprises an inpact-resistant2plate (30) having a

first perforation (32) rigidly nmounted 25 prior to

the #j el i
(26) "oHPE GIRr (129 APERTEIFRIGTELY RolatBeRbTe IhalBfY housing
upst(d@m fromthis statlonary plate (30), and a

noveabl e plate (34) having a second perforation (36)

whi ch can be displaced in the direction (L) of the

A1 at Nl atioR! @}s@erhS(Qh) asbsrtfigtd Qaink 1161 2, @ﬂﬁaél%@i@éd in that the
perforations (32, 36) are not congruent in the ey

of stexpldsian ptsxbe@tmyvevahee (2R)ecompingd 4iHI tbgunsﬂﬂ%deﬁb\snntegrated
P cinAieRle T of 4 HuboRrBs Bt llseibine iidt dithe space.

protection valve (28) conbined with the prefllter (26)

5| 2| gf\lfeo;lg:lgt@?} %été‘.%ﬁbﬂ%;éﬁ’r‘é& 9§§’r?§'?y le%g clglmsIr ?Itg f40 IE:icmar?l':lcterised
Vent i

o dh P YEARG KaF RSCLA Sl Il for (42) a 0 C
val vdilig28nd: arbecrdl Vayen @A gsr ehl Ntﬁter( parhilgyer (42, 44) being

i ntegr d i.n a housing ( f .an aut nous_,bui

i+ BfbcRieif At Seidiibel speciiand bt AtEEa b Bgents or
syst egqa(,ﬁ&)raa%gbﬁué‘g to any one of clains 1 to 4,
characterised in that the activated carbon fllter

(40) conprises a first layer (42) as a C 10 filter and

8. SR L i R i

agai niat thelt el cadtivated aarbagdilies (40) ce:glp'nses a multlfunctlona! layer
r adi onucl ides. Ventilation syste é g) ccot[dl ng

any oma dgfofcpgtiveied caon wh r% ¢lvegSRert %"Vr%&a"i‘?ﬁe"hem'ca‘
acti V@é%lfsa?]&ﬁ@ gdﬂs&ﬁ{ce@'ghd CQHpéétﬁ:%?eda carbon which 'ﬁ effective

mul tifunctio layer made of activated carbon whi
i s ef épadifically agaiist radibhyclidgaiejgtted indaitihahtmosphere.

7. Ventilation system (10) according to claim 5 or 6, characterised in that the
layers (40, 42, 44) are granuie-like, powder-like or configured as an open-

pored structure.

8. Ventilation system (10) according to any one of claims 1 to 7, characterised
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.

9. Ventilation system (10) according to any one of claims 1 to 8, 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.



gaseous toxic substances and an activated carbon which
is effective specifically against radionuclides
ejected into the atnosphere. 20 7. Ventilation system
(10) according to claim5 or 6, characterised in that
the layers (40, 42, 44) are B anule-like, powder-|ike
or configured as an open- pored structure. 8.
nt el Ao | terised
T o VpPRIBn DRI G o8RG 1 By eI Plo, 2 Sl
sus pém thest thatdnebleaheuavvse(wtqomrmsasu@tmrf charabey eﬁﬁ)) mounted

o aminanerenig () Aafhating o i Bafetiol 1igfe (&) for fitered
Vent ifiattyenvanstie il Rambesd r(sis ngo} @n@ngeen@n Qﬁe @Jndil face, each
1 to 8, characterised 30 in that a gemer-

Vengl mfaanng a(suslion yalve (66; 68) apdtan gudel alve 1(71 5?9) fog alternating
doubl Ao B cShrbiing pARIETGAPRS 6 HBUpRIEICIR, (52)

a power failure or defect. 13 10. Ventilation system
(10) according to any one of clains 1 to 9,
characterised in that the double bellows (52)
conprises a suction chanber (56) nmounted on the
housi ng (14) and having an air inlet connection piece
(62) for filtered air, two variable air chanbers (58,
60) arranged on the end face, each 5 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).



