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spray heads essure i,n the direction in

heads are dP%g Uﬁﬁ"QQ W*ﬁ'% ﬁ}ﬁz%?o\ﬂlstw side they BM‘Pa@@%W’BB\H&de

suction at ccmtlmmtpdmrnve spray head for sucking in flue gases into the

spray afg extingui shipg rization of. the

extingui shi ng nedi uﬂr:nﬁ @%%%%%&%@FZ@%W E%?yﬁﬁ)@%ﬁﬁs FrREiway
carriages for carrying vehicles. This known installation is designed in a tradi-
tional way to wet the whole vehicle with extinguishant in case of fire, whereby
the spray heads are adapted to wholly cover the vehicle with extinguishant. In
case of fire plenty of extinguishant is discharged.



REPLACEMENT SHEET 6 APR 2G4 PCT/ FI 00100865 BACKGROUND OF THE | NVENTI ON The
invention relates to an installation for fighting fire in a space fob AFR 2664
transportation of lorries, trailers and the |like, the space bei ng bounded

by a 5 first longitudinal side wall; the installation conprising at |east

two spr QY0 ABZATI39 wher eof the first spray head is placed i n réEFHp@csscl ose

to the first longitudinaS side wail and obliquely directed downwards at an
angle (al) of 40 to 70 in relation to a vertical plane and the and the
second spray head is placed in the space cPose to a second Iongl t udi nal
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ship. The invention a 0 an . nstallation
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transpor bi ng)mﬁnqdaﬁiy, aysdesitsle! frerfigttirgnistaliatibaris rardle daphBley of pHEvRPR
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extinguish a fire that starts inside a covered trailer transported by the

railway 20 %QFE@%S(TRQD |Ur@0r51¥ﬁém\¢Emeéwt to fight and extinguish,
since the top of the trai Og) is covered, typically with an al um nium cover,

and the sides of thetisanQhieshef %Mﬁé&nwrtvsnawéaﬁmrentwgb’eﬁt& ifgtreihe
. extinguighi ngsnas tne flikenwvheh ﬁﬂegﬁrﬁéeﬁaxﬁéﬁdﬁéd‘ﬁ'l %Hé@és sugs & réllﬂﬁa cakl er

to th f the t t h
caught 11 re RS BEAPSORTd e IS has BaRRc. A Hasp s oHlyhaiedi i oad
far, before thadikexdtinefugrsdijegt obtheumviestidelis te effiti¢ndtivt fight fireeinargirers bhd
exti ngui shi QQII\WEQIC%WI%%/% Wwheng eé@%ggﬁthtr&?e%lfhﬂﬁneﬁ#rfaces of the tarpaulin,-

said surfaces w e C0o arpaul in from burni ng,
whil e the goods i nsid@dtfiat phieghaf the wﬁall@ﬁpﬁﬁ@dﬁghwwm imaspasebsichadd FR

276950818 scicisitedin titgt k! adveBolifte fg Qm:gﬁlq;rééélﬁé d}ﬂ/é ébbr‘e%yfo?%ga:ﬁ es

for carrying,vehicles. .This known, instal atlgnls desi In a.tra onal

way to wet the S boLshing @%dkm At &PTaTsHe Rhst leastc it 61 the pEtingyighiagy
the spray headdivan & aMéedased\dmhgwsh medigmyahd ebid Wed B headd V\g‘hant
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possi bl e fi rtieefdigdtiongin waiieth |thei Qﬂazshé@d@a‘.{ecdif@eﬂé@ gf nﬁ’étflbk@né

ds in fh I b THE | NV It i
D000k ot ot pEDSlRASh BN Jand o Guclar ot Ky MPSRRCiMe, SPISY ﬂ%g\' ers
and the |ikesusking inhiise gases timtantheosragt mfreﬁmgcmlwn‘techsmrmd feryesizdnc-

d d d h
ri ages o) ?ﬁ%rﬂ?el @ngf&?‘.ﬂ% éfethkéaéxtﬁ'b@ él'ﬁ'ﬂ%m nve i nside or outside the

trailer or tionis to eff|C|entIK
fight fire in trail ethe Mhefergd gampodinenty et thiadnventine are alistiosed dudghe
funnel s. Saigltdchedtclgbiettodh the installation for fighting fire in a space

is charl5 acterized in,that the drj soyrce i.s a_high pressure drive
source for feeding t%deﬁﬁq%&uP@ﬁPLQ?ﬁ%l'Wiﬁt‘% f?ﬁégEQQFﬂQ e iata tenes! iss

bar; the extdhagatistized byedomprising anhiger phasark @Ki&tbnﬁul@él mtﬁﬁmymat@;ﬂd

Froor (10" eRsehBthasndd kgl %aﬁf%a&f 85 Sprahertisasdd dulis RehiPeni ng
medi um at a bgingadaptey to fs(eﬁlwm-msecb{axﬂrfgulmlmgoﬂadldntwmg spragt héadest
two nozzl es v&ﬁé}eo? ;H)ie ‘ﬁfgt%} f{ehé)aldaﬁeﬁiiaﬁgg sreeft} ngrEtnlo% mﬁan%qu;]R% &fhe

spray heads ress diTectton |n

heads ace di F%é%gel %ﬂ%@?ﬁl%?f&éﬂﬁﬁf@@ dmwrrwafds@igarpangleraf #9 o pdiRen, re d a

suction at tam tb&&Déﬂ:tdaVﬁtaﬁlér@Mh@ﬁtéﬁnépéndiMé&d&sﬁrbg%&%szg%lé%@clbgé
spray o% exti I’%I S?j?ﬁ] di umlanéj RB %orl zatl on t he
exti nguPshi G ib”?étuﬁlfr&é' wad rmggp Wf’%‘ Qﬂpqsi'f@ the\fEat sige Walband

di scl osed i mtﬂlqeelyt disedied dovaiwards dt@nlangiSaifdisrcpiminakiatiin of theheertical
installation for fighting fire in a tunnel is characterized by conprising a
hi gh pressure drive source containing water30 based extinguishing nedi um
and at | east two spray heads, said drive source being adapted to feed

wat er - based exti ngui shing nediumto the spray heads, whereof the first
spray head is placed close to a first longitudinal side wall of the tunnel
and obllquely dlrected downvvards at an angle of 40 to 70 |n reI atlon to a

S ~ -
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at a height of 3,2 to 4 mabove the floor |evel of the tunnel and arraﬁwd&%ﬁ 004
to spray water-based extinguishing nedium at a spread angle of 45. to 120.
Preferably the spray heads conprise at |east two nozzles which are placed

and di r®2ed2673p such a way that the spray heads at 5 hi gh porreaesidogsr ovi de,
inthe direction in which the spray heads are directed, a mst-like spray

with strong penetration power, and a suction at the respective spray head

for sucking in flue gases into the spray o extingui shing medi um and for
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based on' e o) AR A S A e Bk ot

activat ed, iSpi@di | fpr syhckingeitt flug Wasiesnigtoréied spraynof betidguishiog N@Uﬁjm? st
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e ext .engL.a’@‘sr’d.ef?rag it fip!the ebSiz 868 of 1 e fBukRio el PretSgb iy

penet rating B%\ﬁ@ ay ?89@@%‘%?%’93%@\’@ H@Zglﬁsa\yhﬁbaaig placegasidt diceatdds o

_that the§, dmsaoR dwwagthaﬂmeobﬁrgymd%@waﬁ? ?é@@@%?éwaé' uhﬁﬁetc[u@c‘tlgh ihor
putting out “1} r  hand, ?o t hat

hi gh up that" Al %éheﬁﬁ’ﬁ%l( P&ﬂgﬁfret‘ﬁé?ﬁ@%cﬁ Thistike Seray w@‘hrﬁiforfg aén@br@a@n
whi ch enhan(p@wvarh@nda@muchamajrthef reshecinad eprdyabedd dxt Bﬂ@dh hih LeTgRisER

used in the gve th fireis
rapidly cooI"Il Wrﬁlagy se%#]gtl n ﬁ@%éd{]@n@%ﬁ@é@ﬁgﬁ%@é&ﬁe Hﬁpf’ﬁ'éa on of
ext i ngui shi A3 SEHNAHISBEG HEJWEN i vered into the areas where hot gas zones
exi st, 1Hus preventimig iﬁt%nfhbueisg@éﬁéd fornOfHer ﬁ!aadt@gﬂia ﬁﬂee Pf%]]hte'aag on

c

Addi t Il | Lat d_net de |

ot ectton SHERLIGRERR 1 EHRRRE LY i eRRss A8, thegalhwryAeiipas gt theceRrREnal
spr ?yl Iheflds haadanvmeaaadmbtmﬂ s diatety slbratyf‘@dmtgumﬂ ﬁle@ﬁkﬁt ; Sn the f?rm off
installatio ef en u ou Ire
whi ch has oRatpolst g te bl et i Sh4Y R, kel b Uik dPtHas i
spray headsWREHEDY dbe extiogwishing medjvanis apmadtdfen;ecmmmgmgremamgmm| ng
rrgg: gpoﬁi&ggs§?@ pahd®atin p8wf9r Ftﬁrduphaﬂﬁlé M@)é aﬁBGtﬁéfsgy’rEy h%gﬁeyarﬁeﬁéiﬁuéﬁgd not
(F:)ar ri age). eﬂ?‘l f’@&v ﬁ??%r@r@eqi'pe%%@ é%waxﬁéﬁpemdw Hih@ W@”Qé@rdwtonl y
i Et:‘ e 8 ARB cﬂﬁ(me\ﬁ& aﬂzdzﬁﬂwe étf%?ﬁdﬁd{ @a/tﬂﬁﬁt@s‘é/ yeréip 'Iﬁiitédssfb R H@;S“th'é‘f' put s
ou ires i cat,J ans vironnents

DESCRI PTI mqgé?’rﬁg%ﬁ\ﬂ%r\l%%gﬁ% ﬁ%gt ¥ t&ﬁq?ﬁ%}%[] 9755Fe M ‘c‘:!he{lﬂ‘ﬂ‘c%% the
descri bed i Nagbéaamn gétha Wwaksr-basetsextinguishiegmetiioentsedin ther iekealkition, t 0
the accaspantdigbfifdidifa itnulially Fsdieent s & & %gpsvéggswfowéf' re

fighting installation tlonlnar re 2
shows the i rRAERG Awigh snied anale fomﬁ pﬁéh%l|ep<aegmahmgfmadwwcanam| dmruh a

trailer, Figus®irftolBedrbas wieaw fﬂi%s%ﬁé’é?ek@ﬁttﬁué ﬁhé\@ﬁtlhﬁéﬁ? i e%t spr ay

RERESRT IR N R e PO A
tunnel , and v!%iegfmeef&otwea’ irerprotectioaveofsthewhgeaveticle irdme aditdifel Peaiodghg/ised
In 30 of additional spray heads in an area below said hole of the tarpaulin makes the
installation to work in a relatively inefficient way in putting out a fire which has
started inside the vehicle (trailer), because such additional spray head(s) only
cool down the tarpaulin and the discharged extinguishing medium does not
affect the fire in any way. Therefore, spray heads are not positioned at a
35  height of 0.5 to 3 m above the space (e.g. railway carriage).

The present invention very effectively and with the use of only little



the installation of the invention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 20
Figure 1 and 2 show a railway carriage 5 with a fire fighting instal Iga%i{:xpn'zﬁﬂ,
conprising several spray heads 1, 2 nounted al ong and close to both side" U
walls 3, 4 of the railway carriage. The width of the railway carriage, i.e.
the di st 3¥28L/2EMween the side walls 3, 4 is 3 to 5 m Referpogerdiwimzal 6
refers to a pipe systemfor providing extinguishing mediumin the form of

wat er - based 25 |iquid through valves 7, 8 to the spray heads 1, 2. A high

pressure drive source, for feeding water-baked liquid info the pipe system
6, is indica er, u r 50. JThe high pressure drive source 50,
whi ch provi d%gﬁﬁa%?@@ urrgg@@ngt BBﬁsas?"?tlﬁrﬁﬁr "&ng"{gpa?@\’éoﬁfe&ﬁﬂb%@eﬁp@ﬁ@a—
bar, can e. gliopg/eaviipyymeptsessure punp to which is coupled a container
containing water-based liquid 30 or it can be a hydraulic accunulator. The

spray heads 1, r bly of a type conprising several side nozzles
20 an a cent ﬁléﬁgégﬁg:@%%é%éﬁ_@ﬂ@&vﬂmngan at hi gh working pressure
of, for dxanple, 20 trotiROflWingrbause i irsh; jum | f.or m of
liquid mist metamsh'iggm@ At o A.H%@%ﬁﬂho‘%? bﬁgé%'si%oamwglfés'%ﬁegﬁjﬁgﬁa&y
with multiple nozz+e ) %p'%e"p?‘]ﬁi}’eﬁ‘é%d‘" f?feg?ﬂ%ﬁ ?%h%@%m%ﬁwlmﬂudiewi@dme
two) di ver geWhigibzzl es can be enpl oyed. The spray heads 1, 2 may preferably

be constructed as pr d: i 8 APR. 2004 01/26739.

PCT/ FI 00100865 5 nung?rw%?l gﬁgﬁ%?ﬁé@%%ﬂ@ g Eﬁea@ﬂ{f”lﬁ SRR chipe vel
of the rail wi§N¥A in afrivay eaEigge. of fire these detectors 9, -10 provide a
.signal tfat opens t hBigips pesHdwe theinkesliafiod Qr exanmpl g,
opens the vaéxtgbﬁ \Mﬁ_g eafter exti ng?ui sﬁilﬁgqﬂeﬁglﬂﬁ%{%g\f/?\/e?tﬁﬁrbofﬁggg’;ﬁay
head 1. 5 Th g\/a &‘;{ﬁ% 1, 2 are obliquely directed downwards at an angle
al of 50 in rel ati onFigoradver fopaliewi showihgite idhalRRY B Plgufenarture, i.e:
the spread or out put = t spra eads 1, °2 1s'90. The '
spray heads 1, 2 ar eF%Ir&g%iﬁ(tgéb %mﬁ}%?r&%po(gpﬁw g”%ﬁsa%’o%@l‘m@ sheysngdifferent
Ref er ence nuPiiie¥|hepd lpeakigns.to a trailer with an al umi ni umroof 10 (cover)
and a tagpaul in of pFRstd ¢ JFRVR 1] LAl i r.s the sides 130,
140 of the trailer 1'%% If a fire stlgrségs“gltléﬁtoﬁg”% ?r[z}ielﬁg}rsﬁlla,a-{l‘ﬁ'@ef'ﬁ@
continues until a hol QUEpFdErR fioRt vipw shepdng ianspray herd toatt cén de tsed inr e
is directed impvinsidatidhef thel inveatisged by the fire always appears at the top
of the tarpaulin, close to the trailer ceiling 15 15. Wen fire is

detected, the respective valve is provided with a signal. If, for exanple,
t he det ect orDEGAlERIIESERIPTICN, OF FHENYENTIQN ovi des the valve 8 with a

. | t R i i. shi i fl [ d t
2%y nghan 945 PSR AT, BREALD 6l e ol Bl

e spra
prevents t het’%k?‘?'ﬁﬁﬂf‘@ﬁiwefﬁltﬁﬂray fieads fll dunayntad zlhaglarst clhsedodptagidieads

on the rightwalB3wai ohttay eaivedy cafricye. aieath b fré%%ﬂ%rﬁé?@% .1% rge"e

or nore of th L heads, 2 thus oLa ,egtln ui shing nmedl um mst’ o I} uel y

downwar ds tomgﬁ_""gg ?%éwﬁ‘ﬁ? ﬂ?%a’ o‘HHE %4. oy 5@r§ h Refgtgnagunemeny Grerfetaig et

forns the arﬁgp@%&ysteﬁofomnrbviaiingaEktin@.hisﬁingeméldaﬂﬁ-inThésﬁo}rﬁtofs\!'&ﬁfgr%a%%?i the
t he

fi i i fi b . :
ext § ngut 2, ndeid, 0%k Jes SERE) R SHRS didatls™f o iy NGl RessSHeR drivee
gases are prE4EeR, 9 desring watephbaper diguid intd thieesipe haylst@ase sisaihglicaied o
into the extrg hedl ; het ki o i owar ds .t he seat
of fire. Ow nfg“?’éﬁ?;@"”“’%dw”}“égd“'gﬁ%‘é ﬂ'tfhg}'t’é%0%5&%;%(1‘3%"%@0"'&95 a
ext i ngui shi ISP %fié%ﬁeﬁrﬁa%/pfé%r andprtoZ00-and @vaoadikbas ceo exgl ber high

ggrit Eher alt _qiesstre murdptotwhichds ddn@l%uﬁépc%ﬂt%\ﬁ{ﬁtr%n%lﬁﬁﬁ métfal%@s%ed)p{%&idof
ar paul 0 | (! Gab B R As R B RS "R Sheal; e dly Zors mesteraily of a
ceijlji ng 15. t’cm chewpristng $eved! piget nguztseA0 =t hecdnliae naasrs2{ r asa 'F‘i’gﬂjr@l@,ﬂd
sudden i gni £V r r eadi 0 er zones, |ike
zone 16 ign ta{hrf(gjn([:%riﬁ_"igl\t/vglﬁ-l Qgrr'&?ljfig gﬁ. e%%ur% é%?@ségamg%r@nwgb%rrﬁﬁq%esﬁ?ay
and spread awgLEhing matumnissthienfarmyaf qaidf mistt wigh shigla)pdmﬂdlsionﬂ@eth@t]?he al
i n rel ati on Rigufeh® i | wi %2{% PCT/ F1.00/ 00865
ranges $ om ZI1%)ufo %gwgrag?er?gbl fwgﬁﬁr@?ﬁ%’%qg : %é%‘%@iei%&@ ?"3’! 9i 2
ranges TTom(453M% AUBbe Abpye éﬂkq) é'Y%rlﬂegb nogziesocamte sangibyedf Theesmpyay

heads 1, 2 disads 1 thapprefeialiarigeeohsPmiddZad prdsdhteh!if WA HN2G4ds 18 3,8
m Preferably no spray heads are positioned 5 close to the side wadf s 3, 4
at a height of 0,5 to 3 mfromthe railway carriage floor 11. Figure 7

shows a fire fighting installation according to the invention nounted in a
car tunnel 5. Alternatively the tunnel could also be a train tunnel. In

the figure has been used simlar reference nunbers as in Figures 1 and 2



10 for simlar conponents. Accordingly, reference nuneral 50" designates a
hi gh pressure drive source, for feeding water-based liquid into a pifle APR 2004
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35 ' Figures 4 to 6 show alternative spray and spread angles to the ones
in Figure 2 for the spray heads. The angle o1 in relation to the vertical plane
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- said two spray heads (1, 2) are placed at a height of 3,2 to 4 m

above the floor (11) of the space (5) and arranged to spray water-based extin-
guishing medium at a spread angle (B1, B2) of 45 to 120° and comprise at
20 least two nozzles (20, 21) which are placed and directed in such a way that
the spray heads at high pressure provide, in the direction in which the spray
heads are directed, a mist-like spray with strong penetration power, and a
suction at the respective spray head for sucking in flue gases into the spray of
extinguishing medium and for enhancing the vaporization of the extinguishing

25 medium.

2. An installation as claimed in claim 1, characterized in
that the spray heads (1, 2) are at least mainly directed against each other, and
are thus arranged to spray away from the respective side wall (3, 4) close to
which the spray heads are placed.

30 ' 3. An installation as claimed in claim 1, characterized in
that the spray heads (1, 2) are directed at an angle (a1, «2) of 45 to 60° in
relation to the vertical plane,

4. An installation as claimed in claim 1, characterized in
that the spray heads (1, 2) are placed at a height of 3,4 to 3,8 m above the

~ 35 floor (11) of the space (5).
5. An installation as claimed in claim 1, characterized in
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area extending from a lower peripheral area, which mainly extends straight
downwards towards the floor (11) of the space (5), to an upper peripheral
area, which mainly extends horizontally regarding the floor of the space.

7. An installation as claimed in claim 6, eharacterized in
that the upper peripheral area extends maximally about 30° upwards regard-

10 ing the floor level. |

8. An installation as claimed in claim 6, characterized by '
comprising several spray heads (1. 2} extending in the longitudinal direction of = -
the railway carriage placed along both side walls (3, 4) of the space (5).

8. An installation as claimed in claim 1, characterized in

15 that the spray heads (1) comprise a central.nozzle (21) which is surrounded by
a plurality of obliquely placed nozzies (20).

10. An installation as claimed in any one of the preceding claims,
characterized in that the area close o the side walls (3, 4) of the
space and at a height of 0,5 to 3 m above the floor (11) of the space (5) is free

20  from spray heads.

11. An installation as claimed in claim 10, characterized in
that the width of the space is 3to 5 m.

12. An installation as claimed in claim 11, characterized in
that the space is a railway carriage (5).

25 13. An installation for fighting fire in a tunnel, preferably in a car or
train tunnel (5'), characterized by comprising a high pressure drive
source (30°) containing water-based extinguishing medium, and at least two
spray heads (7', 2'), said drive source being adapted to feed water-based ex-
tinguishing medium to the spray heads, whereof the first spray head (1) is

30  placed close to a first iongitudinal side wall (3") of the tunnel and obliquely di-
rected downwards at an angle (a'1) of 40 to 70° in relation to a vertical plane,
and the second spray head (2') is placed close to a second longitudinal side
wall (4°) of the tunnel opposite the first side wall and obliquely directed down-
wards at an angle («'2) of 40 to 70° in relation to the vertical plane, the spray

35 heads being placed at a height of 3,2 to 4 m above the floor level (11) of the
tunnel and arranged to spray water-based extinguishing medium at a spread
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