*166166* - 1 REPLACEMENT SHEET METHOD AND | NSTALLATI ON FOR FI GHTI NG FI RE
The present invention relates to a nethod and an installation for fighting

«fire, in pamfp spaces involving risk for fire under a floor
structure om“lmmmmmmmn‘ts for electrical apparatuses, and which conprises
at | east one sprayechead or sprinkler forl spraying a liquid fog. Spaces in
question are e.g. conputer roons wth cable channehg r r the

fl oor and possibly comrunicating with different kinds of apparatus

cabi nets, or sSMEPHED1GNDEINSTAINTATEON FORLH EHTENG FARE e to catch fire under
the-floor.in the so-called bilge space. A serious problemw th such spaces
- Is-that' cable channels, apparatus cabinet etc. are narrowin.general and,
in addition, have cables, frameworks, pipes, etc. whereby difficultly

- accessi bl e cor neEbeamﬁSﬂmd‘nV@ﬂtsonvMefsf %l & metpodi @nsh apr ay

heads. or spthakLensthin %'aehFa ntgh@&rghelhl wid; EQQaEa§o§C§§§é=é° al |

corners; an ungj)_roportlona y Farge nunp gpra heads is Tequired,
resul ting i ANYRLI¥HHEN K WS | RRFafiae; d-H"d%tha 5%@9&@%%%@@@

narrowness theikietld #okogldeesitell appERatlies|t an@Wihbuh éopsiaso | arge

wat er drops _which ust run_down .t he Structure PCT.W093/ 09848 di scl oses a
met hod for BEght$HECfARE RREPHg 1SR pPE- %ﬁgﬁ‘(ﬁﬂ 2FAf FERRYRES of clai m

1. it is theiqy uaxfdg the invention to provide a new method and a new
According fo one REE OF (HETHEh Lo (Hidto FETPRFaY, dars ngbkBd 1 or
fighting fi cablehecbannellsi quimining undewnr &red fhoorm@nst passiblya total
action space. Wﬁ% e 832k ORGSR ANs AL o syt kBl nets,
characterized I'n addition to_said sprayin
' or ship engine rooms with objects 'liable to catch fire
under the floor in the so-called bilge space.

A serious problem with such spaces is that cable
channels, apparatus cabinet etc. are narrow -in general
and, in addition, have cables, frameworks, pipes, etc.,
whereby difficultly accessible corners are formed. It is
very difficult to position séray heads or sprinklers in
such a way that the liquid fog has access to all corners;
an unproportionally large number of spray heads is
required, resulting in an expensive installation, and
because of the general narrowness the liquid fog does not
come into its own but turns into large water drops which
just run down the stxructures.

PCT/W093/05848 discloses a method for fighting fire
having the pre-characterizing features of'claim 1.

It is the object of the invention to provide a new
method and a new installation for fighting fire, in order
to solve the above problems. '

According to one aspect of the invention there is
provided a method for fighting fire, wherein a liquid fog
is sprayed in a major part of a total action space by
means of at least one spray head or sprinkler,
characterized in that in addition to said spraying of the
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*@00002* -2 REPLACEMENT SHEET 1liquid fog, a concentration of extinguishing
gas or inert gas is sprayed locally, within a confined space which-is
.small in relation to the volunme of the total action space and restricted
with respect to the total action space. According to. a second aspect of
the. present invention there is prevpded an installation for fighting

fire, with at | east one sprinkler or spray head f%EPLBt?QI'ERIiT@iEng iquid fog
in a major part of an action space and with a drive gas unit conpri sing

drive gas, said drive gas unit preferably conprising at |east one gas
driven hydraulic .accumul ator, characterized in that at |east. a part of
. the drive gdstTE AEosgedSPBCBBEFRELPB CHRXHGTH LIRS IT¥DREIMRERI n at »
| east one pardd alg sAYddabENAGE it ACkoa il @paket BRikASEE! | ation.
According tao the method of the invention, a Liquid fad is sprayed in the
maj or part ciMake dhaed 24RO FrﬁFoYOﬁ‘éW? %BLFﬂbe lf@r(?gnéicd'é'rcg‘dség‘cﬁ nor nal
- room whil e snhd negsepibredi biengaespocel eoabhy beadleacthen epaces
-preferably sprayed intog,narrow parti al aces_for ca $ etc. The _gas in

question can prefRFERFF+BE aF@bnaga§?c°§§t 2SBEFtabl lﬁnl?’[em BT§F%EFgon gas
and 3 REPLACE&;EAHtSbEEﬂhenéti@@’n@@&d:&qn dirssr didl ayuimre figrafddghtdng n sone
Gas having SHHESK HAS Loy cPrtg e Fanche AT Zee 108 gas (o
wel'l capabl epoddpenngratliguidtioqid af melpAgPaptaPf ardgTWFpEBEseand
thereby smotlgping e PCLUREING fddLSunBEC R iRaTRy SBALPS HREY Waieh gas
is sprayed are of snmall volune ™~in relation.” tq the so- called normal room
~into which ad¥riyei gaSoginkt preferably comprising at least” one gas
driven hydraulic accumulator, characterized in that at
least. a part of the drive gas is arranged to be fed to
'gas nozzles positioned within at least one partial,
confined space of the action space of the installation.
According to the method of the invention, a liquid
fog is sprayed in the major part of the space, which
major part could be considered as a normal room, while a
non-ccrﬁb_ustible gas, preferably heavier than air, is
preferably sprayed into narrow partial spaces for cables
etc. The gas in question can preferably be argon gas,
but a suitable mixture of argon gas and



‘sprayed,-it is avoided that the total concentration of 'gas rises to

non-al | owed hi gh val ues which nay present health hazard. If, e.g. In. -a

-t el ephone central office, argon in conbination with a I|qU|d fog. |Is used,
the gas is only about 5 %of, the total volune., -whereat the oxygen
content in the room decreases.. from about 20 % to about 19 % ich is.
quite harmess. If argon .gas Is used-ad -ext i ngui sMERGAGEN EYggas-
collects -into.. & |layer down in the space, the gas thus . mell remai ni ng.
under: -the-. floor and in apparatus cabi nets and the like . If, in. a

. room . with gas nattItQGsenfﬁéér qaryeplsg ?&ra?OBFePEtlaGf—‘ ! i S d-n-f%@}ﬂ#s

Sp(r]I ayeﬂ . down dacgéf§1eev&hothﬁdgerga§as | snhysRertnayst Qiaghtad hehanal | s

and .the corners o e S up. p cul gr

-~ along .the corfers r t{l tE&q‘@tﬁ%'uédp rw‘?] gas %?%Qig sgf“ﬁ gibéonﬁggv\her eto
the liquid fog emw@w ¢ififecsuranebe. utbfweﬁeh -by itself. The

l'iquid fog hereby almetgaglslstaemms&abamaa%ﬁ fﬁéhe@ﬁé&ﬂﬁj Sin®é aggdng. on
the floor and int SI mlar é_nructures i nt 0. d I}r}tb%ﬁe I|qU|d %og does not
penetrate very Re 2on AN | TRASTS e 25 a2 eEReHE Ehosen

to about 10 % oﬁcumn@t éﬁ-real uRecause\ishpsg tsmqgs)/g:ermceomhm gasm about

20 % to about 318 Jprijd@Vise SfidfalBIveRase W PEDACXLABLES gRACEEL rule
is that the concﬁeﬁtlon of ;argon gas,_Jn order, to hleléﬁ?x“n ui shi ng

by pushing away*% ac’??lﬁﬁ‘alal oWy gPtEhAHIGH t B n P4 Pace in
question -4 RERpACGENENT- SHEET droided 3ha¥k chet tobad! soncentwathonhpf as a

basi’s, the par#aalrfpéé:% rh&ueﬂ:umd B4h %.Ilhegewﬁ entmﬁ ;{&eéenfche-
t ot al volune_ XE%& ction sgﬁﬁ esaat &ﬁ@ﬂ- azar %glled for a
hurran bei ng, JERAREL P @ dhialitydr GRSeRRORS EARSTAN PR LASar o
~margin. Cable fargen daht emmbgoradiizine WD sni)kqugdse.s:g/\/ms;hused, the
: - gas is 'only about 5 % of the total wvolume; whereat the
oxygen content in the room decreases. from about 20 %
to about ‘19 %, which is.guite harmless.

If argon .gas is used as extinguishing gas, the
‘gas- collects into..a layer down in the space, the gas
thus. well remaining under the.floor and in apparatus
cabinets and the like. If, in. a room with gas at the
floor level, a spray or jet of 1ligquid fog is sprayed
down to the floor, the gas is pushed away towards the
walls and the corners of the room and is pushed
upwards, in .particular along the cormers right up to
upper corner parts.of the .room whereto the ligquid fog
has certain difficulties to .reach by itself. The
liquid fog hereby also tends to push the gas into
cabinets standing on the floor and into similar
structures into which the 1liquid fog does not
penetrate very easily. The concentration of e.g. argon
gas can be chosen to about 10 % of the total volume,
lowering the oxygen content from about 20 % to about
18 %, likewise quite harmless. An approximate general
rule is that the concentration of argon gas, in order
to achieve extinguishing by pushing away (replacing)
air oxygen, shall within the partial space in question



‘damage e.g. conputer apparatuses. In e..g. conputer roons,

t he, conbi nati on. of ' =exti ngui shing gas and liquid fog spray,, according to-
:the invention., which creates a suction- along the ceiling of the room
L.in4 ds to the Iliquid fog spray, has the effect that the gas pushes the

snoke' gases,. including. harnful PVC gdses, up towards the 'cei+irfg,
wher eafter the- snoke gases are sucked into. ,therpPpecaneNDBHERE hand are
washed and cool-ed and on the other hand are. sprayed to floor |evel, 'so

t hat conputers and other sensitive apparatuses at |east essentially avoid
-.damages. Thepe | 40u50. RO@Ff adiso vhakumegowﬂtgelthusl €004 i bgsékfeche The use

. -of ~gases |ike halon a ar epext Shin poses.
has as such be%?ﬂé%(n%lmgg?or p'I(r)lﬂ"%lt ?i%ptw M %enal% anﬁ %lt#é call ed

a total use [Xhe:ftetad volume afcht’aet@tcal%espsﬁe: ReEa’t| dfention-is

directed to, iNaz£tdtipnit aidlied ot Atumafh bRRRQS . UG WTRHyyedl wed-in

each case, a Ioc trolled (of0) I Qn f .qgas.to certain
~partial spaces a%%?{']fa’fgg“}me f “"’%t)(arqg'}’t:’%th 3 sﬁ% gd'ﬁ’i d-fog for the
-rest of the space. ¢hblas§ln¢5haf§ﬂn ﬂﬁnerapﬁaPEﬁtF?O&easésﬂﬂﬂmhic@ near
future. Replachagag@asesy ar SokpeerdutHuBide PVt TAM e 5§. f Fomputer

_unproportlonall exp Ive. .The resen vent i.0 mhlc | t, possible
to manage. V\ntﬁ SHES | é Frot ‘mf‘) 3, m} a&fg?ﬁ‘@lﬁézswe
- gases econoni faffl $PWRYE hacoarding atdrn‘ghe Ai-meemga-osw s&hx@x ¢reAteEs & i ons
i ntended for h@ﬁ@ﬁl@ﬁnalfoﬁ@’ he r&*ﬂhq{g dihecHe! eyanl-iRaEthal tePagRs.

RSl T N AR A
reduci ng val veheatsmokéalgasesd acdnclmbtingehanrmtalll aPVGnsgaaesor dipg to
the invention ppebendblohe il PYidg i gheteafter the 'smoke gases are
' 'sucked into the fog and on one hand are washed and
cooled and on the other hand are. sprayed to floor
level;- so that computers and. other sensitive
apparatuses at least essentially avoid 'damages. The
liquid fog also has a good:general.pooiigg effect.

The use -of gases like halon and ‘caxbon dioxide
for fire extinguishing purpoées.haé.as such been known
for a long time but it has been what .can be called a
total uses Different: £rom such a total use, the
present invention is d@rected to, in relation to the
total action space volume involved- in each case, a
local and controlled. concentration of.gas to certain
partial spaces or partial areas; in .combination with a
liquid fog for the rest of the space. The .use of halon
will apparently cease within a near future. Replacing
gases are under development .but are so far
unproportionally expensive. The present invention,
which makes it possible to manage with small amounts
of gas, can make a -use of even expensive gases
economically worth contemplating. Already existing
installations intended for halon can, faor the part of
the relevant partial spaces involved in the present -
invention, be used with minor modifications only. In



‘operating pressure than what existing halon installations do. Thanks to
the fact that one can manage with small anpunts of gas, it is further
:possible to, if so desired, use carbon dioxide in such cases where carbon
di oxi de hereto has neant -a serious health hazard; the carbon dioxide
content nust not exceed 5 -volume %in _occupied roons. The invention shal.
in the following be described in norée aefail with reference to preferable

exenpl i fyi ng enbodi nents shown in the at t ached dr g A@EVENTWHEST1- 5 show
~different enbodinents in connection with a conputer roomor simlar.

Figure 6 shows a first enbodinment in connection wth a ship engine room or
the like. Figurgenéralsithere mawderafreed| tof afdupsesFunensadiodidrent s

of figures 4 ang,§yefd Qe &Qﬁla@m a §ﬁ§@ld eBbedu@ent inste/lnactdmsn  with

a ship . engi ne room or 11 14 I ment
‘of a ‘spray heaécFrBEFh‘-BEI é"q E‘?ﬁw °(51f pérﬁ gd}gr%% '@fgiﬁéguré@éﬁ% 17
‘show a preferabbgemmbdngentpnésaugas Moxahe Mab?éﬁhﬁﬁﬁeﬁgt hé&alewr of

an engine 'roo Lds2lcshow a preferabl e enbodi ment of a spray
head.. mount abl e aFEF%e c%ﬁ pa” bz

an application of thé&has |ng gﬁ’eg ath%ngErgggnlﬁaPh Eﬁgsgéfégl g sggh
mounted in the faheunts afcagasieclﬁ.tl s $uirghesr passihée smeuformr abl e
to that. In figyes bdl éik% ANYRRERT 8h dubAdbaateswnazEoRRELER TOOM

‘the fl-oor of whichis, i'ndicated b 6. REPLACE EEEhazargertghe
floor is a cabl &iQ¥efifel %r%ﬁ’ %l‘&ea”t a serious

' carbon dioxide content must not exceed 5 -volume % in

occupied roams.

The invention shall in the following be descrlbed
in more detail, with reference to preferable
exemplifying embodiments shown in the attached
drawing.

Figures 1-5 show different embodiments in
connection with a computer room or similar.

Figqure 6 shows a first embodiment in connection
with a ship engine room or the like.

Figures 7-9 show a valve preferable for use in
the embodiments of figures 4 and 6.

Figure 10 shows a second embodiment in connection
with a ship engine room or the like.

Figures 11-14 show a preferable embodiment of a
spray head mountable in the floor of an engine room.

Figqures 15-17 show a preferable embodiment of a
gas nozzle mountable under the floor of an engine
room.

Figures 18-21 show a preferable embodiment of a
spray head mountable at the ceiling of an engine room.

Figures 22-24 show such an application of the
spray head of figures 11-14 that preferably can be
mounted in the floor of a car deck in a ship, or
another space comparable to that.

In figqures 1-4 the reference numeral 1 indicates
a computer room the floor of which is indicated by 2.



“openings 4 and 5 in the floor comunicates with apparatus cabinets 6 and
7. At the ceiling of the room 1 are positioned a suitable nunber of
:heads or spr

10, a so-called pressure water. bottle wher efrom t he

Spray

inklers 8 and in the cable channel 3 are arranged a nunber of
gas nozzles- 9. Liquid is delivered to the spray heads 8 fromone or

plurality of hydraulic accunulators, in élgures ﬁEPUﬂ@ﬁN@N?EﬁﬁﬁV!d cont ai ner

a

-is driven

out by means of drive gas, e.g. argon, froma high pressure gas container
11. In - figure 1 a part of the drive gas is already fromthe start
to the gas nozzles 9 via a throttle 12, in figure 2 delivery. of gas to
the nozzl es Undekestpeachladm &8 eag. cabbet ré¢Banhgl opemdnisth valiee 13

“whi ch can be- 8pkang

fallen to a

conpressed in

in figure 2 v

drive

gas is

r edet ér m ned, val ue and, 4. the dri,ve

| ead-

gd t9 angd \dneﬂn tme prfe.so?cw ecld&:&diﬁm@ Rl has
as i s

R BREA LR aRsIEEErE ATl ST cEit A LA A58 FOG gur e 3
drive gas is . lekreepesitidnes rozziisalile mumbencofl epray headsame way as

gg:;ﬂkserg 8 tﬁciﬁ'ﬁﬁé'a/aﬁpé”éﬁé‘ﬂré@'yeaﬁé arrfdithdd digure 4

o0zzl es

lzing a conbihation of

Iver
‘val ves 16 andnﬁ?bﬁaaﬁg gasnneaghesd day that when the bottle 14 has 'been

enpti ed. of

I|qU|d aﬁQulﬁh&spdeisueeedftbhﬁhdrsygagaheadSeB Exgansaen has

-nglrgsnhtegdaBp%?g ?f‘&"ﬁ'g?%? 42, Bpashlbi ¥R ibulnabol 7 ih Alipdets 7 TO e
nozzl es 9 opeR8d The? ehiFt %eﬁ? nfRimeFur £0 4 ﬁbss?ﬁﬁaéaﬁgmﬂﬁﬁ§§4é% t he

desired operaMamenxhbﬁmiawhwbeadfmpmhmheaﬂxquxdtbs érdgen owurbent .

A

pref erabl e enbadiee Qi:i%e res Yee.d! 2Pgbh, ! 2Rk ° R hAEk e MOr e

- detai l

W th

erence to.
gas contalner .

In- flgure 1 a part of the drive gas is already

.from the start lead to the gas nozzles 9 via a

throttle 12, in figure 2 delivery. of gas to the
nozzles 9 takes place via an e.g. electrically
operated valve 13 which can be arranged to open when
the pressure in the container 11 has fallen to a
predetermined value.

In figures 3 and 4 the drive gas is compressed in
the upper part of a2 hydraulic accumulator 14. In
figqure 3 drive gas is delivered to the nozzles 9 in
principle in the same way as in figure 2 via an e.q.
electrically operatéd valve 15, and in fiqure 4 drive
gas is delivered to the nozzles 9 by utilizing a
combination of valves 16 and 17 adapted in such a way
that when the bottle 14 has been emptied of liquid and

the pressure of the drive gas after expansion has

fallen to a predeterminable value, the valve 16 in the
liquid line to the spray head 8 closes while the valve
17 in a branch line to the gas nozzles 9 opens. The
embodiment of figqure 4 has the advantage that the
desired operation can be achieved without access to
electric current. A preferable embodiment of the valve
17 shall later be described in more detail with
reference to figures 7-9. '



-7 REPLACEMENT SHEET The enbodi ment of figure 5 works in principle in the
sane way -as the enbodinent of figure 1. In figure -5 the conputer room 1
or the like has, in addition to .a cable channel 3 under the floor 2, also
an upper cabl e channel 3a above the ceiling of the room wth gas nozzles
9a. Gas nozzles 9b are arranged to openy directly into the apparatus
cabinets 6 and 7. Delivery of drive gas to theﬁgﬁgggﬁﬁa®psﬂgﬂes pl ace in
the .sane way as to the nozzles 9 and 9b, via a throttle 12a. In case the
room 1l woul d not have any cable channels or simlar spaces liable to
catch fire under .the floor but still apparatus cabinets liable to catch

. fire, the enbodi ment The remhgdimenta e imtlef Sedvaenks skt t pridatppasimozzl es
directed into tlhbecahimetway ﬁ)&ﬁ‘i‘éﬂangd’d}ﬂ}ea@\@fhifﬁ‘ﬁf@ of lfr{ O{Qé:;ﬂ_eow as
“in figure 5. The Jgujd f aved do rqm,.t ceillng | eve

" participacets cgnsﬁhtfetaac%fauoc’%ﬁs%éé _ﬂ’g “[rhm%h&a 3he thas s b #Rditiom 49 gure 6
a ship engi ne r8orf3kle ngheaned By umder t hbef [fdaomf2 | halesgiare ﬁ@@i S

i ndi cated by 22cadl@ tdiadidDe3spassvainges Lhe1thgoLd S diGal ed, by 28
An engine, e.g. a d|g§el engpne, s I ndi gat ed by 28" At he Cei ITRY of -t he
engi ne room ar e ¥p8sit THEE a2 2nuffBEr “@rzéﬁsayglheﬁﬁﬁ rTERgiesk |t sopdh and

close to the eddrestly dadiot itbeakbpazahusbeabbhetsr yahdals Delisesy Nkl ers

26. In the bilgerspagee2yad €cPehkt heReded sgu@ﬁésogﬁlggépgggs'g}%% ,ohe

it 28%and 4 | BBY SFesEurRRPPEatEn § 588 She Y presetiie daa. 25
i ncl udes a nunmber of 1% qaR&ebditid exo8®, I hwowdid snot have OEhyJ@adkld i Sing
tubes 31 of whi ehapmefley A YeikaMar apawElen iabh 1S WasAte did fgrent
| evel's, as showp . : i
| . ‘the floor but still apparatus cabinets liable to catch
firg, the embodiment of figqure 5 can be modified to
settle for gas nozzles directed into the cabinets,
possibly from above instead of from below as in figure
5. The liquid fog sprayed down from the ceiling level
participacets considerably in keeping the gas in the
cabinets.
In figure 6 a ship engine room is indicated by .
21, the floor of the engine room is indicated by 22
and the bilge space under the floor is indicated by
23. An engine, e.g. a diesel engine, is indicated by
24. At the ceiling of the engine room are positioned a
number of spray heads or sprinklers 25 and close to -
the engine 24 additionally a number of spray heads or
sprinklers 26. In the bilge space 23 are positioned a
number of gas nozzles 27.
The fire fighting installation of figqure 6
comprises a high pressure drive unit 28 and a low
pressure drive unit 29. The high pressure unit 28
includes a number of liquid bottles 30, the walls of
the out-going rising tubes 31 of which preferably have
- a number of apertures at different levels, as shown
e.g. in the Finnish patent application 924752, for
successively mixing of drive gas into the out-going
liquid, and drive gas bottles 32 which are arranged in



"e.g. in the Finnish patent application 924752, for successively m xing of
drive gas into the out-going liquid, and drive gas bottles 32 which are
:arranged in -8 REPLACEMENT SHEET two groups or batteries indicated by &
and $. Qut- going liquid is directed to the relevant fire zone, in figure
6 to the fire zone D, by neans of a w8l ve 33 which preferabl |s made as
presented in the Finnish patent application 923&§QACENENTﬁ§f Ml ation works
in the following way. To begin with, the liquid bottles 30 are enptied a
first tine by means of one drive gas battery, e. g. the battery Wen the
bottles 30 and 8o ageowmet yor thetteripsedndicatdd 2P S and tgrhegutd, to on

-one -hand fill o} | 0t ot her' hand " f
eed |iqui dto t%gfngr}é{?&ﬁ dg g%_af&aé’%*ké tcixlgmcs%‘-r ?{Lq’afnor ¢11r 6& dsé&

cooling. Wen thegBEet Pedo Fherfclse| FoBgaPn t‘-”EfeWQ?im ket e@rpVBéHEa3§econd
time by neans @ﬁ;&hep&ece&rdbdyl \i.e gatdals gfyesentdd t DhSthaY Fihhg shapaci ty

~of the liquid ﬁé{é@é §§$l€g tlna tc)%%methe out-going liquid lice 34 is

Joined a branc gas nozzles 27. In the. line 35
“is' nmounted a val ve ZBeoinstehlabien Mrgkonin tthe fialliowigigosay.at |ine

pressures |ess than eogbedén mithandhavugqhmanbattgeslge RAr@X didt iledy OPEN
within the press#re |nterval 20-100 b The .drive Eg%%tles 32 are

hereby- adapt ed®] ﬁmﬂytﬂﬁﬁnﬁr1 7% ?rlgﬁnﬂ fp¥yi ®gJof the
-liquid bottl estBe h&\t(,t&&‘YgaE Prex sthe borswest 3I0ewd ha? 40@ kaptythe gas

01;] t he b?ttlestﬁg AlRi ke yeted- h?;t:h@sgaﬁs neﬁkeﬁeahnTEe%air fd{{g

hetallatione hRpRataly EBE BB TsR I ssaifapine Ligtiy ang engabe

nozzl es 27 and gtbeki hangs figedh 1&9 the spray heads 25 and 26,
pr;marlly for the purpose of cooling. When the bottles
30-are full=again they can be emptied a second time by
means of the second drive gas battery B. In this way
the capacity of the liquid bottles can bé'doubled.

To the out-going 1liquid 1life 34 is joined a
branch 35 ‘which leads to the gas nozzles 27. In the
line 35 is mounted a valve 36 of such construction
that it is closed at ‘line pressures less than e.g. 20
bar and more than e.g. 100 bar but is open within the
pressure interval 20-100 bar. The drive gas bottles 32
are hereby -adapted in such a way ‘that they after
completed emptying of the liquid bottles 30 have a gas
pressure somewhat less than 100 bar; the gas of the
bottles 32 are-delivered to the gas nozzles 27.

The drive unit shown in figqure-6 can of course
also well be used in such fire fighfing installations
where a liquid fog only is sprayed, i.e. without gas
nozzles 27 and gas line 35 with valve 36.

A preferred structure of the valve 36 is shown in
figures 7-9. Inside the valve housing 36a, 36b is
positioned a valve head 37 movable between a first

position in closing abutment, pushed upon by a spring
38, against an opening in one valve housing part 3é6a,
as shown in figure 9, and a second position in clesing



A preferred structure of the valve 36 is shown in figures 7-9. Inside the
val ve housing 36a, 36b is -positioned a valve head 37 novabl e between a
first position in closing abutnment, pushed upon. by a spring 38, against
an opening in one valve housing part 36a, as shown in figure 9, and a
second position in closing -9 REPLACEVENTI SHEET abutment, with the spring
38 conpressed, against an opening in the other va Epart 36b, as
shown . in figure 7. The spring 38 can without dﬁﬁ?ké§?@€N§§gg desirable in
each case, be adapted e.g. in such a way that it holds the valve head 37
in the position of figure 9 against a pressure up to about 20 bar and at \
a pressure of about 100 bar yields so, thanks to the I quid pressure fal
in an annul ar- pas%@@%msgtraﬂaﬁhxﬁh?oFPFhPS 55H&ﬂﬂ?r?ﬁ§ en2BRENFE A head
37 and the val Veobeﬂin@glﬁatheBG&hetrh&hltréehualsmaghgad"t 3#8lbgs asheshown

position of figure 7 oth e vabv 1l n e
pressure |nterval% fiégrg 7 tﬁgé §?ﬁ| gg %Fg gétggrt légf%? sﬁ%ﬂn I n
figure 8,  the vatesisaPhg éﬁeﬁaF5r°@§§'tBefP6ﬁPF6 tﬁeggaén ésY&Y as

~earlier nenti OnedthIhelrﬁ’QSé]Jdﬁ takl vdlwe gesad n3thdmpasisegeositisn of
consi derably snal far_l.Lg pL r I It

can be avoided t%igu{g a (%é'gﬁtte% gr%%ahggdﬁgnﬁo gsgeﬁlél \?gr é%rt rb%?%t \r@l ow

pressure unit 29 QOPFGSﬁM§%yﬂfrﬂhﬁ#%slo%sba%a¥+?%¢snﬁﬁt|Gﬁé@ S 19 rkher

val ve structure caiquigkgweseube fadll in ahecammbbght nBadsofe f3Yureddptddie

valve 17 A second ity Seibof TRt SH0 WA end N

sinilar to the on¥alye hioysiads Pagti 136ahEhaty &G iadive hedFd B Hcthdom

21 itself is sompeadicidr f¢f efiqure 7. In both cases the valve 36 is

' : closed. Within the pressure interval 20-100 bar the
spring 38 yields partly only, as shown in figure 8,
the valve being open for gas to flow to the gas
nozzles 27, as earlier mentioned. The pressure fall
for gas in the passage 39 is considerably smaller than
for liquid at the same pressure. In this way it can be
avoided that high pressure liquid and liguid delivered
by the low pressure unit 29 go to the gas nozzles. As
earlier mentioned, a similar valve structure can
likewise be used in the embodiment of figure 4, the

" valve 17. '

A second preferred embodiment for engine rooms
and the like is shown in figure 10. The drive unit of
the installation is in figure 10 similar to the one in
fiqure 6, while the arrangement in the engine room 21
itself is somewhat different.

.Sprinklers or spray heads 25 positioned at the
ceiling of the engine room can be similar to those in
fiqure 6, likewise spray heads 26 near the engine 24.
In the floor 22 of the engine room are, in addition,
mounted a number of spray heads 40, preferably near to
the engine 24. The spray heads 40 are arranged to upon
activation rise a distance above the floor 22, while
pushing off a cover 41, essentially as is presented in
the international patent application PCT/FI92/00213,



Sprinklers or spray heads 25 positioned at the ceiling of the engine room
can be simlar to those in figure 6, |ikew se spray heads 26 near the
engine 24. in the floor 22 of the engine roomare, in addition, nounted a
nunber of spray heads. 40, preferably near to the engine 24. The spray
heads 40 are arranged to upon activati-ohOr<4 se a di stance above the fl oor
22, while pushing off a cover 41, essentially as t he

i nternational patent application PCT/FlI92/00213, lﬂﬁ%ﬂtggg@ géEEET SHEET
and in a first stage produce a liquid fog spray or jet directed upwards
and praducing a strong suction out and up fromthe bilge space 23, and in
a |ater 'stage spi@yim ﬂaﬁu:s\ft Gstdve ljdgmcepac AigERefdd wpaRy Wirngett hat

principle soluti N f ar de . Secur
sufficient .anoun %QJcas | w%%(a\gn A@geﬁ‘g%%lgéelg% tahegés}orr{ %%é §on 8“§an
" be conpl enented ang, BPnéﬁBErtéﬁ bjdgensrPaces 242 vﬁn%hlmlkeﬁﬁ§erasphyethe

val ve sol ution. 9% rdy gur as Ardto Allle SkDIqudﬁgSSc@pdge%EE:all eagplasneel | as
gas nozzles can }

.be.f Iyl he sa i ne ol n ut. from
the drive unit ﬂgf%fga#% £l %%%ath E%’r“g} ih dﬁ"’%ﬁ@ ? QOOr |
spray heads 40, nnuendaret@s§@wmnﬂ &IFQﬁﬂickﬁﬁkxﬁmmﬂmtoﬁffsgaren the,

shall in the f0|lbﬂi‘dgégsbﬁcedﬂscIf:hEedp!MﬂrhhéEBQrQ@C%alnpbfe' oY e&én%é
F|gure 11 shows a s ra I n staq? b% St at fi,gur.es . % &g

‘show the 'spray 3Fd° f?‘?’%tn SParid % i’t’é&: enGPRYi §Bfd f og,
and figure 1-4 Ehbm sselntberr ofctfiguzels sfado shidyisprinjeds=rat antihe

bi | ge space. Thesﬁ?&?YhQ&é!Q 49 c«emmrasegaa ﬁ&tﬂ%& kausikRgraby Ba' del. 44

: mhlch is firmy fastened the fl oar n neans of
a -flange ..45. FRe°BFi q?ousﬁnf?g 15 g %?ﬁ’??ll%g{: §§3mf 8H]el \Fgﬁ&vﬁ and
gas, unit of the installation. The way of operation of the

floor spray heads 40, which are essential in <the
embodiment of figure .10, shall in the following be
described with reference to figures 11-14.

Figure 11 shows a spray head 40 ‘in stand-by
state, figqures 12 and 13 show the spray head in said
first activated stage producing a liquid fog, and
figqure 14 shows said later activated stage spraying
gas into the bilge space.

The spray head 40 comprises a ‘primary housing or
holder 44 which is firmly fastened toc the floor 22 of
the: engine room by means of a-flange 45. The primary
housing 44 has. an inlet 43a for 1ligquid and gas,
respectively, and in its lower portion a number of
liquid nozzles 46 directed obliquely to the sides. and
a central gas nozzle 47 with orifices 48 preferably
directed to the sides. The connection from the inlet
43a to the nozzles 46 and 47 is regulated by means of
a valve head 49 being under the action of a spring 50,
in principle in the same way as in the valve acoording
to figures 7-9.

In the upper portion of the primary housing 44 is
slideably arranged a secondary housing 51 with a
number of liquid spray nozzles 52 directed obliquely
upwards to the sides. The connection from the inlet



Tespectively, and in. its |lower portion a nunber of liquid nozzles -46
directed obliquely to the sides and a central gas nozzle 47 with orifices
A8 preferably directed to the sides. The connection fromthe inlet 43a to
the nozzles 46 and 47 is regul ated by nmeans of a valve head 49 bei ng under

the action of a spring 50, in principle lh-he sane_way i val ve
according to figures 7-9. In the upper portion of tﬁﬁ?H&pﬁﬁgNasﬁgﬁling 44
is slideably arranged a. secondary housing 51 with a nunber of liquid
‘spray nozzles 52 directed obliquely upwards to the sides. The connection
from.the inlet - 11 REPLACEMENT SHEET 43a to the spray nozzles 52-is
regulated by neans of'a spindle 53 which a spring 54 tries to push to the
- end position closing the connection, as shown in figure 11. The spring 54

s positioned in agnul.ar bet weeen,.t he housin 1 _and the spindle
53, which annulagggpgge%%ﬁi%%gggéﬁPféﬁgéhgﬁhéF FSFHEa%Fa PKemeapFnafea
“communi cat es wi t h sPi@ddige Si3nwhichBya shmigyesiSehitiesith gpush ato spie cend
suitably, the pregogieidm ¢16singethearncdimedildy, bakangede. & i:? gugh a
way that even a &ﬁlaHh¥§I¥ megk % ri,n 54-1€.ca ble of keeplng fie
“spindle in the cl0séd positron acdor dihPOTo Il et 21 2Rg AL o pFRacer e
of e.g. up to 100bgefeegrenthpe honsing aSilomnd &sbei \spindhét &3,a ¥hieh has

started iquid i andeiliaser epate, { R 2508 Ak ehRed1 4 Enatidy AsBLRSAUS, Migher
‘than 100 bar, e.gg %ggiggt, cghlgﬁista%e. |si%?omn- In 1]gures 177and 13
The secondary holging haS BB TTHEET U~ h BPgyr ebb® fdmdet o uBBer

“end position agai idmeasioningesaidngnsslazndpacs stuktabyyputhedppéésthe
“cover 41. The highn &m&simu%th&%nﬁh&OFQ&El9anEaﬁQ§dSQLle§n5§ucﬁh§ wRper

protruding end Of€NyéjL$§§u£e§e&g%&ve %(ﬁggr ég?fng 54 is capabl

o p e of

' keeping the spindle in the closed position according

to figure 11 against a pressure of e.gq. up to 100 bar.

When the installation is activated after a fire

has started, liquid is delivered to the spray head 40

with a pressure higher than 100 bar, e.g. 280 bar,

which state is shown- in figures 12 and 13. The

secondary housing 51 has been lifted up with a great

ﬁorce to upper end position against a retainer ring 55

and has thereby pushed off the cover 41. The high

pressure has also driven up the spindle 53, the upper

protruding end of which secures that the cover does

not remain lying in front of the nozzles 52 which now

are in communication with the inlet 43a. The nozzles

52 produce a forceful upward liquid fog spray or jet

which in turn produces a forceful suction out and up

from the bilge space via frame apertures 56 adjacent

the flange 45, said suction being indicated by arrows

57. As an example can be mentioned that a liquid fog

spray of about 5 liters liquid per minute sucks along

up to 5000 liters of smoke gases and air. The bilge

space is in practice a sea of fire with remarkable

flames being sucked out of the frame apertures 56.

These flames, together with the also otherwise hot

smoke gases, bring about a very powerful generation of

steam in the sprayed liquid fog already almost

immediately at floor level. The steam participates



‘not remain lying in front of the nozzles 52 which now are in comunication
with the inlet 43a. The nozzles 52 produce a forceful upward liquid fog
:spray or jet which in turn produces a forceful suction out and up from
the bil ge space via frame apertures 56 adjacent the flange 45, said
suction being indicated by arrows 57. an exanpl e can be nentioned that
aliquid fog spray of about 5 liters 1ﬁ2qu per mnute sucks along up to

5000 liters of snoke gases and air. The bilge space is in practice a sea
of fire wth remarkable. flames being sucked out REPLAGEMENIHERDert ures 56.

These flames, together with the al so otherw se hot snoke gases, bring

about a very- pomerful eneration of steamin the sprayed liquid fog
‘al ready : al nost  VSHe& ?%VﬁtYfFBOFxFévsurskhaqsthanfpnet|C|pates - 12
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rai'sed positiondh® P##ﬁﬁ%ﬁ#n@fetgs @a;wﬁﬁgn$réﬁseﬁeb&@&ﬂxé§kggsgggng 54,
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cl osed. The sprign l s ft t.he.val ve hea

47" which now co ésol%gc?esh'gm E’% aPLS AcsardingsEoofigureyakt {1 Bhs  out
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‘has fallen so g that thé connection from the' inleét 43a to the
nozzles 52 again is closed. The spring 50 has lifted
the valve head 49 off +the gas nozzle 47 which now
communicates. with the- inlet 43a. Most of the gas flows
out thréugh the orifices 48§ of the nozzle 47, a small
part of the gas flows cut. through the nozzles 46. This
state continues until the gas pressure has fallen so
low, e.9. to 20 bar, that the sSpring S0 ‘presses the
valve head 49 back to the position of figure 11. The
powerful generation of steam - during the. stage
&ccording to figures 12 and 13 is 'in many cases alone
sufficient for extinguishing a fire deflnltlvely, but
a final fighting with gas is stili recommendable as a
safety measure. |

The’ same - principle solution described above can
well be applied alsc to the couplementary gas nozzles
42, figure 15 shows such a nozzle when the pressure is
less than 20 bar, figure 16 shows the state of the
nozzle within the pressure interval 20-100 bar, and
figure 17 shows the state of the nozzle when the
pressure is over 100 bar.

With floor spray heads and gas nozzles made
according to figures 11-17, and preferably with
apertures in the wall of the riser tubes 31 of the
liquid bottles 30, is achieved what could be called



lTow, e.g. to 20 bar, that the -spring '50 presses the valve head 49 back
to the position of figure 11. The powerful generation of steam, during
:the. stage according to figures 12 -acrd 13 is In zany cases al one
sufficient for extinguishing a fire definitively, but a final fighting
with gas is still recommendable as a sqfety measure. The' sane principle
sol ution described above can well be applled al so to the conpl enentary

gas nozzles 42, figure 15 shows such a nozzle “he§E§JKEQWﬁWT§Hé% |s | ess-

than 20 bar, figure 16 shows the state of the noz he pressure

i nterval 20'-100 bar; and figure 17 shows the state of the nozzle when the
- pressure is over 100 bar. Wth floor spray heads and gas nozzl es nade
according to fi gpfte.mallutl,llaraﬂtqmnefcefr ey dnifve mrvtriltﬂe@ut nwi&‘@ef@i' of

‘the riser tubesg sphaginbay higusd BBt VERed oy | PnacllbgEfle tlte O G P°

called - 13 REPLA y HE g
wi t hout wast ef uPR&péRdPigthe inghrdlatirtered by the Iom/pressure dr|ve
unit 29 of the instaMixh oresfiddt r espechet OStJbaySpha}id@eads 28na@nd; 26

posi 1 oned at. t B3aeldis 06 RAE LJeL SN0 DR S SLAYRLIGR IS different.

i.e. they shall open Fe-over
but be closed ﬁﬁFﬁPﬁlPHelﬁré§§§F§ePﬁteFvaF theyoohait . rather beromen

structure for thits puppessure shewn 100 baguaad bl FHebser andaad 25
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bet ween the inl PFeARFTaM SREUIRTLsIGT athigl Purposee isozshews? irms
reguLated by nedigueksalgpad| e

‘'The spray head 25 has, mounted in a housing 60, a
number of nozzles 61 directed obliquely. downwards and
a central through flow nozzle 62. The connection
between the inlet ‘43b and the nozzles 61 as well as
the nozzle 62 is regulated by means of a spindle
structure in two co-operating parts 63 and 64 which
both are acted upon by a spring 65 and 66,
respectively, supported against the .nozzle 62. If the
spring 65 acting on the spindle part 63 is adapted to
withstand a pressure of 100 bar in the inlet 43b and
the spring 66 acting on the spindle part 64 is adapted
to overcome 20 bar only, the function will be as
follows.

In stand-by state, according to figure 18, with
the pressure in the inlet 43b being almost zerc, the
spindle part 63 is pressed up by the spring 65 into
sealed abutment against the inlet opening and the
spindle part 64 is in turn pressed by the spring 66
against the spindle part 63 and thereby closes an
axial, suitably throttled channel 67 running through
the spindle part 63. The connections from the inlet
43b to all nozzles are closed.

When the installation is activated, liquid with a
pressure of e.g. 280 bar is connected, whereat the
whole spindle structure 63, 64 is driven to the bottom
with the spindle part 64 in sealed abutment against




structure in two co-operating parts 63 and 64 which both are acted upon
-by a spring. 65 and 66, respectively, supported against the nozzle 62. If
the spring 65 acting on the spindle part 63 is adapted to w thstand a
pressure of 100 bar in the inlet 43b and the spring 66 acting on the
spindle part 64 is adapted to overcome 20,par only, the function will be'
as follows. In stand-by state, according to fi guRePIAENENTNSHERTE pressure
in the.inlet 43b being al nost zero, the spindle part 63 is pressed up by
the spring 65 into seal ed abutnent against the inlet .opening and the
spindle part.64 is in turn pressed by the spring 66 against the spindle
‘part -63 and thereby closes an axial, suitably throttled channel 67 running
through - the spithe elptet o8 thedZFfe&iods BHGHY H8 THTe 43p Theal |
nozzl es are cl osggl e¥h@dn heommsiddtds owith atid vabedleki Gl dowtt hot

pressure of e.g. 2 | ted, whereat the whole spindle structure
63, 64 is driveﬁw%ggtﬁﬁébﬁ$%%ﬁgwég%h the spindle part 64 in seal ed_abut nent

agai nst - 14 REPLACEVERF SHECTPX2RSYFR efiloftheheindes| 4362 has $Rddenin
figure 19. The kalgh 4 AFUBLEALRS gitddtdetR@RZ @S Halr puihieh iwi th

but 15 greater {PARBB%0HS TR N1 S 228k P4 B 2PHe WAEPALFSgfPe 20
the spring 65 ppsabest thespspindleaparsl tBadkach the thesipeohtden pfgure
10,00, 1,5 BSaEaeL 0, Skl plinth st e e S i 0 sk,
thg g?essure I n Pﬂgg%ﬁP8t°§3§iP§§?slgél?&Fzggiﬁggii%ﬁ%c gﬁ§b§ %;%ﬁkﬁ?the

-l ow pressure uni #3R9tef all nozzles are again closed. _

- When the pressure in the inlet 43b falls below 20
par, which happens when the low pressure unit 29 of
the installation is connécted, the spindle part 64
rises up from the position of figure 20 to a
“floating” intermediate.position according to figure
21, whereat the connection from the inlet 43b to the
nozzles 61 is still closed but the connection to the
nozzle 62 is open through the axial channel 67 of the
spindle part 63 and past the floating spindle part 64.

Figures 22-24 finally show 'such an application
of the invention that'preferably can be used in that
kind of action spaces which do not comprise
difficultly accessible partial spaces. liable for fire
under the floor but .where the floor level itself
generally can be assumed to constitute ‘a particular
fire risk zone. As an example can be .mentioned a car
deck in a ship. .

A car deck floor is indicated by 70 and a spray
head mounted in the floor is generally indicated by
71. The housing 72 of the spray head, with a number of
nozzles 72 directed obliguely upwards to the sides, is
arranged slideably in a holder 74 which is firmly
fastened to the floor 70 by means of a flange 75. The
connection from an inlet 76 for 1liquid and gas,
respectively, to the nozzles 73 and to an upper
central gas nozzle 77 is regulated in the same way as



‘the installation is connected, the spindle part 64 rises up fromthe
position. of figure 20 to a "floating" internediate. position according.to
figure 21,-whereat the connection fromthe inlet 43b to the nozzles 61 is
still closed but the connection to the nozzle 62 is open through the axi al
channel 67 of the spindle part 63 and past-the.-floating spindle part 64.

Fi gures 22-24 finally show such an-appldication of the n t hat
preferably can be used in that kind of action sp@@@ éﬁPéBEgBt conpri se

difficultly accessible partial spaces. liable for fire wunder the floor
but. where the floor level itself generally can be assuned to constitute a
particular fire risk zone. As an exanple can be.nentioned a car deck in a

ship.. A car, ge k floor js %pdlgated 70 and a_spray head nounted in the
floor is genéral™y Y c]a]t et byPY 713 %fe Hoki Kglye Feachd Sprkirhead, with

a nunmber of updez| &he7lackiiertedl eblsppisly Upwasdheld tire soslesion s
arranged sl i aeaakmhe %oh@heﬁEJ‘}zWe&Sth fch&_"t%nn}a@%&%efor g thg floor 70

by neans of a ., connection froman iIn [iquid and

gas, respechﬁ@gngtétFﬁé WérBl 8sle¥ mREsevranioppbe isdatraf @@ nozzle

77 is regul awddhi rntdn@véﬂneomu afhe lnstRARIAGRVENIaSHEE TopéRatégures

11- 14, by megnps +@fe %iﬂ@ ghggd %%r“hiﬁh ynder %he ?cibon of a spring 79
£6 I'g ng"

is held in position accor urefiguEFSS tonnection, e.g. in
stand-by state w t¥ afl}cﬁwepr?e%sfthee snTayhdead dras7deard aohivatadcbyer 80 on.

The install atctd:me:camrb@ cnmq&aaedmde&t Egtsa?‘ée\é%xu%s SAWL | Bahi geres 6 and
10. In figurg, q,sa? e ?1“ escnlq:g\?n ac Vateﬁ%@r onnetlfn l'i quid
under high pressur Y2 A ;‘%% é‘ I’i‘ sing 72
has been |ift4® to upper end position. against a retalner ring 81

§nd the cover 80 has been pushed off by the gas nozzle

77 and has fallen to the side. The valve head 78 has

by the liquid pressure been driven up against the gas

nozzle 77 and closes connection thereto but has opened

connection to the nozzles 73 which produce a forceful

liquid fog, in the way as earlier has been described.

In figure 24 the' drive gas pressure has fallen to
a value below e.g. 100 bar, whereat the spring 79 has
pushed the valve head off the position of figqure 23,
so that most of the gas available at this stage,
preferably argon or another inert gas heavier than
alr, can flow out through the orxfzces 82 of the gas
nozzle 77, preferably in essentlally horizontal
direction, and form a gas layer along the floor 70,.
said gas layer pushing away oxygen and thus smothering
the fire. )

The invention can also be applied to isolated
objects or objects in a small group, e.g. a separate
computer or a separate diesel engine in a larger room
or hall, in such a way that the object is screened off
the surrounding area by means of liquid fog, using at
least one but preferably a plurality of spray heads or
sprinklers positioned appropriately above and/or
around the object, and gas is sprayed on, into or under

the object. The liquid fog then acts as a kind of
external protection while the gas acts as an



‘up to upper end position. against a retainer ring 81 and the cover 80 has
been pushed off by the gas nozzle 77 and has fallen to the side. The val ve
:head 78 has by the liquid pressure been driven up against the gas nozzle
77 and cl oses connection thereto but has opened connection to the nozzles
73 which produce a forceful liquid fo in"the way as earlier has been
described. In figure 24 the-drive gas gﬁéésure has fallen to a val ue bel ow
e.g. 100 bar, whereat the spring 79 has pushed the valve head off the
position of figure 23, so that nost of the gas awgﬂy@mngﬂSHmms st age,
preferably argon or another inert gas heavier than air, can flow out
through the orifices 82 of the gas nozzle 77, preferably in essentially
hori zont al djrectigﬁ, and forma gas |layer along the floor 70,. said gas
| ayer pushin Yhus snothering the fire. The invention can

al so be applied toThsolageid dbjEldss oinohect SqhidarsyBtin 9OUPs £ 9. a

separate co r : ar, diesel ine in a larger room or hall
in such a magp% §tt?hé98§§20F%%§tS %iéhegggfFucFﬁéssuﬁﬁﬁnﬁHﬁﬁeéﬁéh by
means of quufﬁ°$o@?nﬁspﬁg°a§1 Fpasnkdme Huntstprlafariatsy vh pthiredidy of
spray heads oextspguikheng Postiione LeArd ! ov around
t he obj ect, aggdg%§ LS sg?éxggiah, i%mgagfgﬁﬁ%gég %ﬁggdbiagggég%%rfiquid
fog then acts-as a RThd Ore3%kt &RFAHYUIRDt ddt | Bhewhinetahéagdomceseas an -
16 REPLACEMVERFeSeEREbly ntoametirproedct inn. adberhiavied €60plaLS | Bt he
liquid fog caprbeedfted $hHZ o) t 410 _-.200 microns, far

di f f erent erE& g&éi2éi§§ﬁﬁ%%;%ﬁgkg§a?%§ﬁﬁﬁaP?BﬁngﬁQﬁ?§5?§§°ns

ext i ngui shi ng iz ivd ¢ H@ aBPRg ECT/ELS2/4R15 eFt iandheprapricads
included in tReursst &dlsd ipossikble to apply the basic idea of the

invention to low pressure operation, utilizing local,
controlled concentration of gas to a partial area or a

partial space of the total action space volume in each
case.



"preferably.constructed in accordance to what is presented in the

I nternational patent applications PCT/F192/00060 and PCT/FI 92/ 00155. It
ti's, however, of course also possible to apply the basic 'ldea of the

i nvention to | ow pressure operation, utilizing local, controlled
concentration of gas to a partial area or, a partial space of the total
action space volunme in each case. - 17 'REPLACEMENT SHEET O aims: 1.

Met hod for fighting fire, wherein a liquid fog is spRafACEMENT SEEDF part
of a total action space (1; 21). by neans of at |east one spray head or
sprinkler, '‘characterized in that in addition to said spraying of the
liquid fog,chatmacentrati on of extinguishing gas or inert gas is sprayed

l ocal 'y, within a confined space (3; 3a; 23) whichis small inrelation to
~the volume of the total action space and restricted with respect to The
total .action space. MetWschd¢orafiehsing £orelawhereighar hiTetdz&@Ein that
. a gas heavi er @@ﬁg ' sggi qd-Nn ep £t SHAC i draYEha s in the
| ow part of gtshégac [ (§fn %%ageﬁg%?fl\gfgﬁgdbfa%cg di ngeat%@lcdlugi% zé;)é o2 :
characteri z8d)i by theang Piq@td YeRpkpPRe SPrayr ARAR AF t FRTYEE #Eyer in

corder to dricyg the Has,d0 ithensides aa€itpoal eagdie sprahlingaad, the
particular, up along the corners of.the Met hod according-t

claim2, chadase ifoed ?ncoFﬁaFtﬁ?Bbﬂng‘agS%ggj;i%‘g%s%&q FE Wt hPEF onogas
as a- CO”D°@@§3ﬂéS%f%ﬁ&e@-lé@ihbﬁ,aﬂt@hﬂhﬂg tonflinkdh épackalact 8ai;zed in
Lot e 935 S e g sH R A 85 W e dePR8 BBEARVOr Ul
o action space and restricted with respect to €Che total
action space.
2. Method according to claim 1, characterized in
that a gas heavier than air is used, in order to produce
a layei of gas in the low part of the action space.
3. Method ‘according to claim 2, characterized in
that a ligquid fog spray is sprayed on the gas layer in
order to drive the gas to the sides and up along the
walls and, in particular, up along the corners of the
space.
4. Method according to claim 2, characterized in
that argon gas or a gas mixture with argon gas as a
component is used.
5. Method according to claim 1, characterized in
that the gas is used, in addition, as drive gas for at
least one hydraulic accumulator (10; 1l4; 30), for
producing liquid fog.
6. Method according to claim 5, characterized in
that producing a concentration of gas is initiated at
least.eésentially simultaneocusly with producing a ligquid
fog.
7. Method according to claim 5, characterized in
that producing a concentration of gas is initiated after
the drive gas pressure, in a container (11; 32) for thg
purpose, has fallen to a predeterminable value.



‘6. Method according to claimb5, characterized in that producing a
concentration of gas is initiated at |east essentially sinultaneously with
:producing a liquid fog. 7. Method according to claimb5, characterized in

t hat producing a concentration of gas is initiated after the drive gas
pressure, in a container (11; 32) for t pur pose BT a

predet ermi nabl e value. - 18 - REPLACEMENY SHEET SRE?/EE?(%%@E%@%EF%T ng to
claim?7, characterized in that producing a concentration of gas is
initiated after the drive gas has enptied said at |east one hydraulic
~accunul ator (30). of Metnod. a8cotdsngl tat cbaimor,f chhkaegekized Wnt h at

| east one_.sprinkl 5).. f duci, liguid. fog i
e or. par At At ais i SRR AT, 7Y B i e ke 0g) |
conpri singclk i deigas gasaihasir emptigds sandt g elezabl pneomyd=siuld cat | east
one gas d-rég‘%@?ugggégu!(gs)agguggé@%g(, characterized in that at-least a

part of the V as i's arrang 0 be fed to gas nozzles (9; 27; 40)
positioned with?n atInstadslabpen part Laghtéiogf ifnee spudd & 1Z¥stof t he

_action sp (demps f obthgpha: ti(gR: E;}%@Ji ' rgding to
claim9, ?‘gﬁe p%t?ﬁ%%?'g? ?gr gng?tnglarhgorgggnﬁgfh |1 ked, %g:é?i%%dged in
that the cEPBetRidn®edert RE*Fa®indRzPES1gFe SRR JId 210 FEhpEidY after

the hydrauki era¢eugalsataric (899) hesmpretng eaptiiredgels,| isdidl diived _
- correspondi ngl ?i?f. I Ien%:és pressure. 11 Insial | ation accor |1.r{? to claim
10, char a888rP2eG PFSTRRRRGY FOPTESAT9 ik ﬁ?‘ﬁg FE5d LS Skl er (25)
I S arrangedytfinatiticl| asetmatl attiver, pchssact e mdfzecb ine cthiam dtorlédst gas
nozzles. 1 nstal iQ ordihg: g o | 0,, . char rize at | east
ohe. conbi né%rga s?’fw‘olz:g%e %ﬁ& EdsN% 4 0agk-ahgbd0 £ ChR afé& wzed by
' nozzles (9; 27; 40) positioned within at- least one

partial, confined space (3; 23) of the action space (1;

21) of the installation.

10. Installation according to claim 9, in

particular for engine rooms and the like, characterized
in that the connections to the gas nozzles are arranged
to be opened after the hydraulic accumulators (30) have
been emptied of liquid, at a correspondingly fallen gas
pressure.

11. Installation according to claim 10,
characterized in that said at least one spray head or
sprinkler (25) is arranged to be closed at the pressure
of connection for the gas nozzles.

12. Installation according to claim 10,
characterized by at least one combined gas nozzle (47)
and liquid fog spray head (40) mounted in the floor of
the space, the spray head (40) being arranged to produce
a powerful suction from below the floor (22) upwards, in
order to produce a powerful generation of steam in the
liquid fog.

13. Installation according to claim 9,
characterized in that said partial confined space is
small in relation to the wvolume of the total action



and liquid fog spray head (40) nounted in the floor of the space, the
spray head (40) being arranged to produce a powerful suction from bel ow
the floor (22) upwards, in order to produce a powerful generation of steam
inthe liquid fog. 13. Installation according to claim9, characterized
in that said partial confined space is_ggull inrelation to the volune of
the total action - 19 REPLACEMENT SHEET™~space. 14Fﬂh@§NENWQ“EQm accordi ng
to claim9, characterized in that said partial c I Space is a space
for cables. 15. Installation according to claim9, characterized in that
said parti-al confined space is an apparatus cabinet. 16. Installation
-accordingtéh égjn19, characterized in that said partial confined space is
a bilge space of a ship engine room _ )
~ ~ - l4. Installation according tc | claim 9,
characterized in that said partial confined space is a
spacé.for cables.

15. Installation according to claim 9,
characterized in that said partial confined space is an

apparatus cabinet.
16. Installation according to claim 9,
characterized in that said partial confined space is a

bilge space of a ship engine room.



