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[err] 'METHOD ARD EQUIPNEN* F EfgkﬁtﬁmsﬂEEESThe %S:;ent inventidﬁgzgvgtes
t.o a equi prrent NQGageldi. [ieSto pape £t “ul fires
di ffi gﬁ‘}‘tacytqggfeigtl ngui sh esér% %*r’ e%g Jai restoapgedid.f | res. la'(y)kres?{fl res
"and oi | fires, as well &51 g@s}bftggaarged Heloften either so
difficultly accessible or Fﬁf% " 1.0 pgedeginhi ng, when the fire
coul d be extinguished by al ? actlo such a strongiheat that an early
fighting of the fire remai Aﬁﬁ B 1283584 oses a fire-fighting
systemin whi ch extinguisher tanks are carriled by a helicopter towards a
fire and enptied through nozzles at pressure, i.e. equipnent according to
the preanble of clai m 1Metheodaamdopauhament kR Fiahs1ng HLESi de a new

nmet hod and new equi pnent to nore efficiently than hereto fight such
difficultly exti ”QU'Shabﬂ éfgéenécgﬂgghlﬂgoho %&%tgipe&é of iy %E&'t
invention there is prOV| res, In artlcu

out door fires d|ffﬁgﬂﬂPmﬁyﬁné?ﬁgﬁightl%%cﬁlagsfoFés@qﬁ9%2¥%%ﬁjQﬁ? ?P¥es,
conprising a sét offined add f£icwleuddl akeifqubBabkechbyus nkarsst ofiras
suspensi on structure 4 t%lacEP%g range froma fire and provided with outlet
nozzl es, char act er i'sed £°the nozzles are of a type capabl e of
utilizing a high drive pgrosestr é1rpFoangi Pt %%F€§ucﬁﬁoﬂeéﬂféEtmaﬁyfﬁﬁheFike
penetrating |iquidtsipery, ofndfinekhatatde oftlenof ebyHeaul se aixﬁﬁuﬁmlblg i's
P ) PICLTer DY a0 RUdipeng.) dehekatl! u&&gssy'fnsegg b8q YL AET when

mut ual |'y betmeen t he ators are forne Ion Itu al ,alr
channel s. 180 [ &b ﬁ%%%rﬁpﬁé d eartHIESied B Bhey e tH9Bnti on

1there is provided ausht RoGthrongf hghti ngati aRSeatby peidhcidqroputidoofiferes

difficult to EXt'”Q%h%ﬁnsSHﬁQoﬁé forest fires and oil fires, by neans of
t

such equi pnent, wher he equrprent is
he object of the invention is to provide a new

method and new equipment to more efficiently than

15 hereto fight such difficultly extinguishable fires.
The method of the invention is mainly
characterized in that, by means of a preferably mobile
construction, a set of hydraulic accumulators provided
with outlet nozzles capable of, utilizing a high drive

20 pressure, producing, by suction effect, a fog-like
penetrating liquid spray, is brought to action range
from a fire and thereafter the hydraulic accumulators
are emptied into the fire.

According to a preferable mode of the method, the

25 set of hydraulic accumulators is lowered from a
helicopter to action range, the air stream generated
by the main rotor of the helicopter preferably being
utilized for intensifying the penetration power and
the effect of the extinguishing ligquid.

30 The equiéﬁent according to the invention 1is
mainly characterized in that it comprises a set of
hydraulic accumulators movable by means of a
suspension structure to action range from a fire and
provided with outlet nozzles capable of, utilizing a

35 high drive pressure, producing, by suction effect, a
fog-like penetrating liquid spray.
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'brought to action range froma fire and thereafter the hydraulic
accumuyateqfasyigare enptied into the fire. According to a p;g{‘m%g,mde of
.the method, the set of hydraulic accumulators is loweréd from a
hel i copter to action range, the air stream generated by the main rotor of
the helicopter preferably being utilized for intensifying the penetration
power and the effect of the extinguishing |iquid. -3- [err] The set of
hydraul i ¢ accurul ators hel d together by an envel opi ng jacket structure is
preferably provided with jacket openings aRd/or a collecting air intake,
preferably at a closed end of the hydraulic accumul ators opposite to the
nozzl e heads. By neans e t$rt i of ehiydpanlbicy. agtumupatons it Breksrataly be
qui ckl'y andhe}‘ }‘ i ciRiltd Ytﬁ:?_aléﬂ}{er V\%&Chaha%ﬁl@@ﬁm inSa‘-‘d}@tfﬂl w:ﬁidtugéle
I nventi on sha | W escri.beq | r { ef erenc
to a preferred ex%r#ﬁr}?%{/a%nig‘peﬁggallgrggt %th}f héa%gﬁ?gr?%rﬁqﬁa{lidcsor%%% o The
i nvention, shown iaeklfcinackdd diakiakg & guihe 1cdreRs tﬁédeq‘ﬂgprﬁa‘?ﬂ
according to s he ihydeatilad, adthrGlLtbtOWPPsdte EoJthe rRosdiw\chddt .
.equipment divected to We slde. Foyre S SNows & raryl abs:Leogkt ylinal
section of the equipnment o rgure IT “Figure .Zf'_s ows”t he“equi pnent o
figure 1 seen froigisdveanThe ayirkhemndpfficignthy §eudhhg Bigh ikas a
set or a battery ebthpdeaubbesiblemnmedréty.s 1, in the exanple according to
t he draw ng seven accumyl.at; | C hel.d t lyQhi ng
jacket structure 2 whi (r':Frl:lei tﬁgﬁgt%gwp?\?fsﬂﬁé&%g gggfigmgiﬁgﬁér?%yn%
t oget her by YWeans i #9qangietaiht BithherafehRDFS&t oFS 12caRTREPF LA
initial charge presempdifying embalinent80f boke eduiiyeit |oyesr sy sty es
al so are possi bl e, aQ vegggoni g%ho € n 53 at€LERES dP&irR;I. conventi onal
ga adder” or

structure with a so-call,e S ] .
Figure 1 shows the equipment according to the

D

invention, directed downwards.
15 Figure 2 shows the equipment directed to the
side.

Figure 3 shows a partial longitudinal section of
the equipment of figure 1.

Figure 4 shows the equipment of figure 1 seen

20 from above.

The equipment shown in the drawing comprises a
set or a battery of hydraulic accumulators 1, in the
example according to the drawing seven accumulators,
which are held together by an enveloping jacket

25 structure 2 which in the drawing is made of two parts
joined together by means of a flange joint 3. The
accumulators 1 can have an initial charge pressure of

up to about 280 bar, although lower pressures also are
possible, and can for the rest either be of
30 conventional structure with a so-called gas bladder or
membrane, or possibly be made in principle as has been
presented in the patent application 931405, so that
they at first deliver liguid only and in a later
stage, when the drive pressure of the accumulators has

35 fallen, a mixture of liquid and drive gas.
The equipment is intended to by means of stays 4
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nmenbr ane, or possi bly be made in principle as has been presented in the
pat entw@pphigat i on FI-931405 (WO 94 09 659 A), so that tBeyydhisast

deliver liquid only and in a |ater stage, when the drive pressure of the

accunul ators has fallen, a mxture of liquid and drive gas. The equi pnent

I's intended to by neans of stays 4 [err] -4- and a lift

|l oop 5 be able to be |lifted and | owered as needed frome.g. a helicopter or
a crane. The upper part of the jacket structure 2 in figure 1 has a
funnel -1i ke part 6 w dening upwards, prefeBably nore or less conically, and

the lower part of the jacket structure preferably has a nunber of jacket

- openi ngs 7 near thedoat [laftndeebeShbadsbdé thebdylifted caratclengnaras 1,

and a funnel -1i keneaated8fr&hee9%.tI£ther1qu%e9ea,dsa0érérr@. hydraul i c
accunul ators 1, which ghso can be call ed SRLA, ds, are visible,in figure

he
3 and are designated 91 Fhe"BRFAyPREXASCD AFPE pt S T b A TS T s fr édbnt ed
in the internati ofiaBuget dnthappt i fanneh-POi¢ FPaLL085910A01I0Y 2PWATSIsA) |

with a nunbes of gblLirgvabYydpybyesds1and euhyed tisy didhrtak Nead epadapt ed

“nmutually with resggct to

drive pressure, t tft’}ﬁe’y?'9%‘?%‘3u§%252t§%Q%gieifgﬁgghﬁteﬂsa{'férea afqg -%%Eé’, aor
proportional | y conseketappdningsi d spanythe whitketefrfagnle/diepds efc bl e of
porelr g, s Mkt sl R
E?pltoﬁ; jgcket structurégf aﬁélt c?r}"prinsciznzgl% ﬁthen%%? g?éopgﬁlenggg(?fa\?iqé‘lcblg in
figure 4. MiPual | gcormrdarorfel hydhieh i @lse ceafulke gtal led HprY (hepdshet ween
the hydraulic accupul atidiple anf Ehguracket aflr ugeUrdesigidtiedi b. passages
whi ch are desi gf‘aéggalzhéggsa €, YL SLPL 8 LLKEM S5 N J T g e L4 <ﬁ9£°ner e
nuneral 13 in figure Y3"FRaf cat 85° aPbanT 2 Mt whi chE under the i nfluence
of the flange joi dhterpatiaeal tpatantdapplicaiennBFBABFL2 1 H Sfoutdidht 2
agai nst each ot hepumbbe @FUidBEIYueASL Odsmeatds tied i Buewhr@d @directed
preferably ﬁ§0n1anQ§Li88p£8£ptgg &&Wﬁ%fibtéaé%5¥%éﬁ§§éfto, among other
things, droplet size and accumulator drive pressure,
that they, producing a suction, deliver fog-like,
proportionally concentrated 1liquid sprays, which
effectively are capable of penetrating fire seats.

20 The hydraulic accumulators 1 are carried by a
support plate 10 visible in figure 3 and preferably
fixed in the lower part of the jacket structure 2 and
comprising a number of openings 11 visible in figure
4. Mutually between the hydraulic accumulators 1, as

25 well as between the hydraulic accumulators 1 and the
jacket structure 2, run air passages which are
designated 12 and are visible likewise in figure 4.
Reference numeral 13 in figqure 13 indicates a band
element which under the influence of the flange joint

30 3 presses the hydraulic accumulators in abutment
against each other.

The equipment according to the invention can,
preferably from a helicopter, be lowered to a suitable
height above a fire seat and can be released by means

35 of remote controlled means, known per se and not shown
in the drawing. The nozzle heads 9 of the hydraulic
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hei ght above a fire seat and can be rel eased by neans of renote controlled
neans, Keoymspgr se and not shown in the drawing. The nozzle heads 9 of the
hydraullc - [err] accumulators produce a forceful PGUEPHBHT2

wher eby necessary additional air is sucked in partly through the jacket
openings 7 and partly via the channels 12 running along the set of

accunul ators and out past the nozzle heads 9 through the openings 11 of the
plate 10. In particular through the jacket openings 7 will al so snoke gases
be sucked in, which is of advantage in thaty al so these gases have an
extinguishing effect. As a fire can be attacked from above, which is the
case e.g. for foraﬁcdmuxﬁmofwmlgfwa@@glQnembrEQQQ1lssbatygﬁglcﬁﬁepggytlon

according to figurfgsel A ai tream pro uced he ot or
e%sa%ga 'ti Jkal dir %%% Fgaﬂggﬁ

of the helicopter, reamis parti’s ) ect%% B i ke
part 6, boosts t hé‘hﬁer\'@tcrkﬁt cﬁPeJh‘d‘Qshe" g@%rmr%]f}f egia o‘FhQ hehanae kgul 2hi ng
liquid. If it for Ismlmnlgeaiongl 8h80&e B Ubf aid Curdl atidracCland Butepsgantaéove

possi bl'y s denays “g’?t SRS WhESalR LIS BplRindp BIUE fhe Shefe®
drilling rigs, orl s§%ﬂ%ﬁ¥q%%%§qq1WﬂiﬂPQﬂn#hﬁrﬂﬁquQ ¢E§EﬂnQ%IEeV%hln

such cases a cranalsb tsmeokel loasean Bee sixekd Nl cachith aidedf coapffitage
Especially in suchnCaggs. aibgncAdLe Sl 3ol %;cgﬁgg&is‘ﬁ%% {)fgct.

still is of advantage to carry out maneuvr es o Fom a
hel i copter, the air stﬁéam[ﬁ%ﬁﬁuﬁﬁpb9etﬁ§tﬁ§keﬁ 6F°Wh@bﬁ€9ucéﬁvéﬁldﬁh be
utilized by meanstbk aabent.gp fonntbréstkefinmid, bhdathehegalipmest epguof the

| ong bottle-like Rydggaulis the
enbodi ment of flgure th g;gﬁgggBh%&?&éEeac@ér&§n§h8¥“fi£§{#éa”fE” %ﬁ%e of
the j acket struct drethe aigx stream produced by the main rotor of the

helicopter, which air stream is partly collected by
the funnel-like part 6, boosts the penetration and the
15 general effect of the extinguishing liquid.

If it for some reason is not suitable to attack a
fire from above, the equipment can be turned obliquely
to the side, as shown in figure 3, possibly sideways
altogether. Such fires can be oil fires e.g. on oil

20 drilling rigs, or possibly fires in high buildings. At
least in certain such cases a crane or the like can be
used instead of a helicopter.

Especially in such cases, when the equipment is
turned sideways but it still is of advantage to carry

25 out the maneuvres of the equipment from a helicopter,
the air stream produced by the rotor of the helicopter
can be utilized by means of a bent-up funnel-like part
14 at the closed end of the long bottle-like hydraulic
accumulators 1, as is shown in figqure 3. In the

30 embodiment of figure 3 there are no jacket openings 7
on the upper side of the jacket structure.
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"d ai ns: [err] 1. Equipnment for fighting fires, in particular out- door

fireswd) §diisgyl t to extinguish, such as forest fires and 9&/}'{94%5’13/”
.conprising a set of hydraulic accunulators (1) novabl e by neans

suspension structure (4, 5) to action range froma fire and provi ded W th
outlet nozzles (9), characterized in that the nozzles are of a type capable
of, utilizing a high drive pressure, producing, by suction ef- fect, a
fog-like penetrating liquid spray, and in that the set~of "hydraulic

accumul ators (1) is held together by an ens vel oping j 2)
in such a way that nmutually between the hydraulic accuaﬂ]@ﬁﬂ “l‘ “Hﬂm
formed | ongitudi- nal air channels (12) ClélmEqu I pment rmg M osclaima1,
characterized in that further |ongitudinal air channels are forned bet ween

the hydraulic accumul ators andﬁé 8 ] ci_ke tructu

n 1 t g . 3. E UI c@f grdl ng
to claim?2, characteri Zed & n"E € se Jh‘ﬁ/%lr vidgk aécu A a? IS
carried by a pl at @eutd®prf ifiegsi #11fﬁecpé§k§9 snummseh(ze;u%tnda%r%qm@a Wwith

openings (11)s 4. f5GEisPENE AACOHr ik tocﬁh@a{&ﬂerq@éact qrm Zeﬂndtﬂ that the
j acket structure %_‘2 co |ses a| I, .COl |ng neam% " 14) at di s Fnd
“away fromthe nozZ1%Medds ¥ r[aH:él h c FEE SPe 1)s®

Equi prent  accor di iydmaw) it macPCmial@'@:Qéﬁ z(eb) i mmdfﬂm Wi fh C(ﬂqfe]ctt‘i- ng
nmeans (6, 14) is gﬁ:w:@ééy(csqm eababie Egyi, predilaecagdi A9 K Dgkl aifi de Or

claim4, char- ac I i Z8S he ja ket SHuet ug rise a
openi ngs (7). %9 aé%%?dé Eg Bgl aim %O%chafgéggfl zedfo jg%f% t he
j acket openi Trﬂgs (P)en&tté'aﬁé@lgt |1é461@d-dnéa’tfaﬁ/he isobricughdads (Zytisn t henge

hydraul i ¢ accumul &#rems a( 1i.red andwhererirtacCehdi RgdtLutlai Atdumulators
characterized in that thﬁﬁg?d}(gé? éruc ure (2) is nade in tw parts joined
3 r

by neans of a flafig& fOF %% by tightening clanp - 7-
[err] a band el enent (B & Bghbodhaceexdiglg mpdcdaimcl aceharasbesi@ed. 9.

A net hod for flghtllnngcrfaw &he idetPast | RpdAdu il dofurld T80l fid CLbweted
extingui sh, 1%“Ch %%o Oreﬁgllcopter to action range.

3. A method according to claim 2, characterized
in that the air stream generated by the main rotor of
the helicopter is utilized for intensifying the
penetration power and the effect of the extinguishing

20 liquid.

4. Equipment for fighting fires, in particular
outdoor fires difficult to extinguish, such as forest
fires and oil fires, characterized in that it
comprises a set_of hydraulic accumulators (1) movable

25 by means of a suspension structure (4,5) to action
range from a fire and provided with outlet nozzles (9)
capable of, wutilizing a high drive pressure,
producing, by suction effect, a fog-like penetrating
liquid spray.

30 5. Equipment according to claim 4, charac-
terized in that the set of hydraulic accumulators
(1} is held together by an enveloping jacket structure
{2) in such a way that mutually between the hydraulic
accumulators (1), and preferably likewise between the

35 hydraulic accumulators and the jacket structure, are
formed longitudinal air channels (12).
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‘fires and oil fires, by neans of equipnment according to any one of the
previ ousvacdwdser, whereby the equi pnment is brought to acti GiemEBg61Fy om a
.fire and thereafter the hydraulic accunmulators are enptied into the fire.
10. A method according to claim9, characterized in that--the set .of _
hydraulic accunul ators is lowered froma helicopter to action range. 11. A

met hod according to claim 10, characterized in that “Iﬁmmllmlumul
generated by the main rotor of the helicopter is uti fying
the penetration power and the effect of the éxtinguishing I5qdid® * -8-
ABSTRACT [err] METHOD AND EQUI PMENT FOR FI GHTI NG FI RE The obj ect of the

invention is to provide & nEFuRPmesE aﬂ@cﬁédﬂ-'éth}?rm‘h%a%Ibr 5ti gRPiFH AT Tes,
in particular outdoperfized diifdi€hdt tBeexétngdi fhidrautbcasactanadatbrses

and oil fires. This hi 4N 0 rgfer Y4 Lie
construction, a set(io)fs E%/drcs\f?l gdacbéh I g?%};ge??ﬁ) ff&eg éﬁé oagr?ﬁélc
nozzl es (9) capabl SHFIGHYTS Ai2ig a&dhpgﬁvﬂﬁ?@éﬁkﬁfémpéngﬁr 6&!9:& ng, by
suction effecty a fog-like Beudpinghnitngattftdingpray,clsihr 6yght htzor act+on

~Ifﬁt”get‘;];0][r: fef' ,r:,egﬁ‘?'gr%ggfaf "rFrf]hta[ e 'i&iédlrg%kéﬁ é‘&‘iﬁ!@&t 933 AbfpLiRLLes
referabl generally coru.cal air collecting means (6,
14) at its end away from the nozzle heads (9) of the
hydraulic accumulators (1).

10 8. Equipment according to claim 5 or claim 7,
characterized in that the jacket structure
comprises jacket openings (7), preferably near the
nozzle heads (9) of the hydraulic accumulators (1).

9. Equipment according to claim 5, charac- -

15 terized in that the jacket structur ({2) is made in
two parts joined by means of a flange Jjoint (3)
arranged to by tightening clamp a band element (13)
around the set of hydraulic accumulators (1).
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