1 " Met h’od and Devi ce for Extinguishing Fires" The present i ereQ el ates

t 0 “a ‘dewi ce: fioF -ext | ngwshl ng fires, with a container-for4

ext i ngui: shing: agent flas BeaaiRe, xda& osi-ve“in-or on said/
by means of the det.o mu” thie extingui shing agf

S0l |:@£ ?pm sel to
forma mst and is a |re The invention fg

7 he??;«,e‘l éi/,és to a
met hod of extinguishing forest or terraim fires with the- escribeﬂ?fdew ce.
At omi sation of an extinguishing agent into mi-crofine p (:l cl es-by neans of
an expl osi ve with the ai mof extinguishing fires, is kno Louring
detonation of a 10 preferably high-expl osive charge wm\h»l m-er-in the
vicinity of a. honnger’ious-lmdilm snsac.‘ricas‘br)r;:meaimLe..wagenr@e'pressure of
several _thousand bar is devel oped, so that the water is atom sed into

mi crof i ne particles and is thrown by the resultant pressure wave fromthe
centre of the explosive charge into the surrounding area. By a high-

expl osi ve char gmd g-88aR! i SR 10h Choideye1ePs vael aRal L.0N Ve Wkt N 8.
propagation 15 speed of above 5000 netres per secon e ni st 5t

extingui shing agehta ¢contachadt ifoR Fdreiltnln Ui fuisUHs %@BE, l&%adw-t@;n . due
to the small size of the individual droplets of extinguishing agent, has an
extrenely | argexplesind iguef awesaikacntyinerarky péanshof hthiehdetvrlak bepiioghi ng
agent is applied in the nei ghbourhood of the detonated container to the
fire, and exti r’r&aFéh@se PELIRE WSS dFerhd skiiomisediser £ prrissf fedtis 20

I n addition, the uishing agent .also.results in a known way fromthe
bl owi ng- out seff&? "H:t% ég%je‘t‘oﬁa T4 Hh¥RRE ten furches refetes’ts o mbthod of

extinguishing forest or ter*e*n fires with the described device.

Atomisation cf an extinguishing agent into microfine perticles by
means of an ex?losive with the aim of extinguishing fires, is known.

10 . DPuring detonation of a preferably high-exglesive charge within or in
the vicinity of a homogencus medium such for exemple as water, a
'pressure'cf several thcusend bar is developed, so that the water_ie
atomised into microfine particles and is thrown by the resultant
pressure wave from the centre of the explosive charge into the

15 surrounding area. By & high-explosive charge is meant one which

g5 develops a detonation wave with a propagation speed of above 5000

metreslper second. The rniist cflextinsuishins agent, in reletion to
the amount of such agent used, end due to the small size of the
individual droplets of extinguishing agent, has ean extremely large

20 overall surface area, by means of which the extinguishing agent is
applied in the neighbourhood of the detonated container to the fire,
and extinguishes it by means of the known supercooling effect. In °
addition, the extinsuishing effect during detonetion of en
extinguishing agent also results in a known way frecm the blowing-out

25 effect of the detonatioﬁ wave.



Ther.e are known fromUS 1 119 799 and from EP 390 384 fir

provi ded for statlonary use,. and-which utilise the.effect scrlbed above - |
of det'gnatien of: an® -ext i ngui shi ng agent. TheSe knrown devi. c tHaSBeenReplaced
exti ngui shing fires-have'a 25 cyl i ndri ¢al ‘contai ner.. foJl

extingui shing agent, and a concentrically- disposed el ongat L
contai ner which extends in the longitudinal direction in the extanU|s

agent container, and which is filled with an expl osive charge. From EP 488
536 there is knomn such a fire extinguishgr, in which the expl osi ve charge,
in contrast to thé.fire extinguishers described above, i's attached 30
externally to the extinguishing cntainer. US 3 980 139 and FR 1 473 621
respectively disclose a "fire-extinguishing bonb" conprising a cylindrical
gl ass or plastics container for receiving an 2 extingui shing agent, and
al so conprising a cylindrical, concentrically-disposed internal container,
which in turn contains the explosive material. The difference between these

fire- [ [ b nb d i_hed_ bef
consi st s. Bﬂt"efhfae% S RaRt oo tnaFE PO AR P RS BT rR ed i n e
bonbs ei t her xtm%plyr%ﬁ oQuﬁézg%lr Qfau??f?%l}eug;.f %9E iﬂficﬂe@.il\'f@gnﬂ}ehe

fire-extinguishing hrown into
effect described e2bove of detonation of an extinguishing agent.

5 These known device; for extinguishing fires have a cylindrical
container for receiving an extinguishing agent, and a
concentrically-disposed elongafe internal container which extends in
the longitudinal direction in the extinguishing agent container, and

which is filled with an explosive cherge.

10
From EP 4BB 536 there is known such & fire egtinsuisher, in which
the explosive charge, in contrast to the fire extinguishers
described 2bove, is attached externally to the extinguishing agent
container.

15

us 3 980.139 and FR 1 473 621 respectively disclose a "fire-
extinguishing bomh" comprising a cy;iﬂdrical glass or plastics
container for receiving an exiinsuish*ng agent, and also comprising
a cyl1ndr1cal, concentrically-disposed 1nuerne1 conua1ne.. which in
20 turn contains the explosive meterial. The difference hetween these

fire-extinguishing bombs and the fire extinguishers descriﬁed befaore
consists purely in the ignition of the explosive, which is effected
in the bombs either by a radioc sisnel or by the effect of heat when

the fire-extinguishing bomb is thrown intec 2 fire.

25



Al t he fire-exti ngui shi ng devi ces descri bed above have—a-€omon_

di sadvantage, nanely that in practical use in extinguishing fires they are
insufficiently flexible and effective. Thus the stati ondfy SkeerHas Been Replaced -

extingui shers have only a |l ocalised 10 effect, so t ﬂ'l i toon "
over a large area, or also in large-area firefighting, ar e '
for econom c. reasons, as too-many of this type of fire-extingulsher ld -
have to be used. Wth respect to nobile fiyefighting, for exanple in forest
or other terrain fires, the "fire-extinguishing bonbs"” described have
proved- di sadvant ageous, as when the extingui shing bonb is |aunched they do
not exert a 15 directed extinguishing effect due to the detonation,
and noreover' rather fan the flames when they are ignited in the centre of
the fire. Finally, launching these extinguishing devices over the seat of

the fireis to r ent. l,ex _and .cost- intensive, not to nention
unsatisfactory ggﬂr gggrﬁéleh?%ug%ggsrhzﬂ?. eﬁ’fgef)b‘]eéﬁfﬂifgdé?‘f‘ﬂﬁ ARV KeCPReRant
invention is to dixdheat , i 1 .ef tive.devigce for
extingui shing fires. Th?ssaog;}lre"%g??gﬁf u?’xﬁpﬁ?%ﬁy the 1&%}%@@5?511139 écl‘és
extinguishing fithey aré inbheficeahtles1ofintbaind beratdvby Thh JBRLDAL L0k o
extinguishing forest or terrain fires with the features of claim11. Bot h
t he devi ce accorefitiggtishehe dlwepsithava @iy &hbocakidwedehpase ,asoiiabe Sigeies 25
of advantage% whi ch considerabIY increase their effectiveness in |
firefihting. SForPTPRECTHIRPOE &f lase fo0d.00F M sdebrliepye-emeaf fireéighting,
advant ages, the term"nmobile" firefighting should be. taken to nean

ext i ngui shi ng of*Ti HEFH 1?‘3’51? *?ﬁ 888‘.“’“%60?&9?3"%3 2$r £°9 geny of this type of

fire-extinguisher would have to be used. With respect to mobile
firefighting, for exemple in forest or other terrain fires. the
"fire-extinguishing bombs" described have proved disadveﬁtageous, as
10 when the extinguishing bomb is launched they do not exert a directed
.extinguishing effect due to the detonation, and moreover rather.fan
the flames when they are ignited in the centre of the fire. Finally,
launching tﬁese_extinguishins devices over the seat of the fire is
to a great extent complex and cost-intensive, not to m;ntion

15 unsatisfactory as regards hit accuracy.

The OQJCCE' underlying the present inventicn is to indicate a more

adaptive and effective device for extinguishing fires.

- 20 This-p#uitt is fulfilled by the device for extinguishing fires with
the features of cleim 1, and by the method for extinguishins forest
or terrain fires with the features of claim 11.

Both the device according to the invention and the method have a

25 whole series of advantages which considerably increase their



exappl e forest or terrain fires, or also fires in industrial installations
or nornal" bUIIdlngs "Stathnary firefi-ghting should.be t _*Rén‘TU“neaﬁ———~—-_;¢
dlng to 3

extlngU|sh|ng fires by--30. - means of an éxtinguiig- deV|qﬁ T
the invention wiich'is: pernanently i nstalled and ready -for ed-.:f
at risk. The“installations or structures to be protected |n

a wde range; this may contai-n for exanple oil or gas

refineries, oil drilling or punping installations, runmays or fuelllng
areas in airpaorts, and sinmlar. In nobile use, the extinguishing device
according to the invention is characterléed in that it is adaptable over

al nost unrestricted lengths to the 5 configuration of the flanme front,
and thus to the threat. Thus the hose, at first not filled wth

extingui shing agent, is unrolled |like a conventional firefighting hose, for
exanple fromdruns, and is laid out. Thus an alnbst limtless spatial
usable width is obtained. Wien a plurality of hose lines-are spaced out

parallel to one ot.her. a plurality of fi eflghtlng | i nes may be produced,
and thus an ope?gl ecr’r‘igfﬁ%f@p?ﬂ {}-frehﬁll"tms Phoste aﬁ’ﬁb‘?'?é@n?"f e, fofewingxi bl e
ool TR B LUE SO e o R R e
accqrding t0 thpe taken to mean extinguishing of fires by task Eorces. Such fires
. are for example forest or terrain fires, or also fires in industrial
5 installaticns of normal buildings. "St#ticnary"- irefighting should
be taken to mean extinsuishins.fires~by means of an extinguishing
device according to the inventicn which is permanently installed and
ready for use at the site et_risk.-The installations ar structures
toc be protected in this way co#er 2 wide range; this may contain for

10 example oil or gas tanks, refineries, oil drilling er pumping

installations, runways or fuelling areas in eirports, and similar.

In mohilg use, the extinguishing device aecording tc the invention
is characterised in that it is adaptable over almost unrestricted

15 lengths to the cenfiguration éf the flame front, and thus to the
threat. Thus the hose, at first not filled with extinguishing agent,
is unrolled like 2 conventional firefighting hoss, for example from '
drums, and is laid out. Thus an almcsf limitless spatial usable
width is obteined. When a plurality of hose lines are spaced out

20 parallel to one ancther, a plurality of fire flght1ng lines may be
produced, And thus an operaticnal dépth of almes» any magnitude. The
flexible hose may be manufectﬁréd by the metre, and is easily

transportable when rclled up.



invention I's outstandingly suitable for combating a Iapge_LLLe*_Bx_ﬂgggg_gf

t he correspondlng | ayout of the flexible hose, the fire may be "contaned",

to use the 15" technical term for-encircl enent. of théhﬁﬂua}ﬁsﬁkJR ﬁm
while at the same tine fighting it fromall sides. Wth r
stationary firefighting, i.e. in particular for industria

t he extingui shing device according to the invention is characte

| i kewi se by Its high degree of flexibility in layout. As even the snallest

| ayout radii 20 are possible, the extinguishing device can for = |
exanpl e, when installed in a warehouse, be passed around installation
components such as shelving or the like, or around constructive obstacles
such as.pillars or the Iiké. It may al so be inmagined that the flexible hose
may be suspended above high sheIV|ng Fbre al so then1HBX|nun1adaptat|on of

the stat hing d t ] t ' 25
possible. 11 LhodPe B RAHEI=ATAER s gFin b bR P L OB A . 0BV iong tp the

nvent o, DOth W8EaTRAL £ 800 06, LA ORRLY it 1L OB e L3 SR

of extlngU|sh|ng agent produced rapidly, y and econom ca

at the site of thergyante. Ebemm@l@f ¥BtPddpah i nge asto€ to ff @he tliofi yer ﬁ@§e9,
I.e. water and if necessary an extingui shing 30 additive ("RETARDER'),

as wel |l as the cxpeoSireenayapebrogtaimed” witchwsa the flecbuiasy) tewh for | ong

periods in a small space, and noreover are eaS|I¥ transportable. It follows
fromthis thaf t ﬁécb%\}F‘&%“taEon"rbﬁl RRE 8f t%é"r‘%\?’én TG Pt STRutiBnAightinge

it from all sides.

With reéard_to stationery.firefightins, i.e. in particular for
industrial applications, the extinguishing device accc*d*ng to the

10 invention is characterised likewise by its high degree of
flexibility in layout. As even the smallest layout radii are
possible, the extinguishing device can for exémple, when installed
in a warehouse, be péssed around installaticn coiponents éuch as
éhélving or the like, or around constructive obstacles such es-

15 pillars'or.the like. It may also be imagined that the flexible hose -

" may be suspended above hlsh shelving. Here elso then meximum

edaptat1on of the stationary extinguishing device to potential

centres of risk is possible.

20 f.should be named as an advantage of the device according to the
invention, both for mobile and for staticnary firefishtins,_th;t the
mist of extinguishing agent may be produced rapidly, flexibly end
economically at the site of the event., The basic materials reguired
for this purpose, i.e. water and if necessery an extinguishing

25  additive ("RETARDER“), 2s well as the explosive, mey be steored



v

4 Date: protection may be permanently installed or - for

mobi | e firefighting - may be variably used on site, even where conventional —
ext i ngui-shing ‘nethods fail; for exanpl e due to shortage ofnm@%g§ een Re RS
Furthernore, different classes of fire may be securely extl

devi ce according to the invention. As due to the increase i uﬂwj
area because of _atomi sation of the extinguishing agent, a r

anount of extinguishing agent is used, considerably |ess danage i s caused

in firefighting than when conventional ex®i ngui shing nethods are used.

Nei t her proper detonation itself, nor the atom sed extingui shing agent,
represent any risk to the environnent of the fire. Wen the extinguishing
device i.s used in industries which 10 manuf act ure or process

pul verul ent products, it is an addition of great advantage t-hat the powder

I's bound by the m st of extinguishing agent over a |large surface after a

dust expl osion OkiikiRi! i€ icfONARERFROUBonkUpE RS Ge¥ edn@RIEyage Ofantihe

invention are given in the secondary clains. 15 Two alternative
forns are provi dedréfverhereckpdidyi veanspberabat. dxt Eridiong firomeavikbythen Ore on

t he container: on the one hand the epr05|ve may be in the formof a

flexible cord exldemﬂeng“r%ﬁgllﬁ (@i BhE [Lpvettday foReSHGS 83T n bl T PYHETHE Fre ey

band di screte

be permanently installed or - for mobile firefighting - mey be
S wvariakly used on site, sven where ccaventionel extinguishing metheds

feil, for example due to shortage cf wafer. Furthermore, different
classes ¢f fire mey be secureiy extinguished by the device according
to the invention. As due @o the increase in surface area because of
atomisation of the extinguishing egent, 2 reletively small amount of

10 extinguishing egent is used, ccnsiderehl less damege is caused in
firefighting than when conveaticnal ex “gu1shlna methods are used,
Neither proper detonation itself, nocr the atomised ‘extinguishing
agent, represent any risk to the envircnment of the fire. When the
extinguishing device is used in industries which manufac;ure or

15 process pulverulent products, it-is in addition of great advantage
that the powder is bound by the mist of extinguishing agent over 2

large surfece after & dust explosion cor the like.

Advantagecus further develcpments of the in ventzcn are given in the

20 secondary clzims.

Twe alternative fcrms are provided of the explosive materiel
extending linearly in or on the conteainer: on the one hand the
explosive may be in the form of & flexible explosive ccrd extending

25 longitudinally along the hose, and cn the cther hand discrete lineer



| i near éxplosive charges may be provided, which are |ikewse distributed at"

regul ar -intervals i.n or on the hose. An advantage connnnnk. OH far qf PR
t he explosive is 20" - that the hose, "with éexpl osive, &s
a conpl eted -product by the netre. This reduces both nanufajt I d

also'the tine required for its utilisation on site. The fl

preferably consists of a thin-walled but resistant material. The sel ection
of the hose nmaferial is effected fromthe viewpoint that it is as resistant
25 . as necessary, and as flexible as possible. In this connection, the
resi stance during nobile use is intended nerely to ensure that when the
hose is laid out and subsequently filled wth an extingui shing agent, no
hol es wi.lIl be made in it by branches or sharp stones. Flexibility will be
interns of the criteria that the hose is to be capable of being rolled up,

and that the snmll est Ia¥out radi | are %%iible 30 ... Furthernore, the
hose shoul d havEHRE EnEPITSEF TP RTQVITRY- WRich kR Jhkewise distaihuped ead

are thin-wall edréyui‘%t iiﬁ§? ggsinvwg'&.c& %gqcsge Adxe§§-;alnt%§ esaz‘:%;flmzib%urénggg ?I bed

within the framework o e above requirenents. nea

sel ection of 'theorms & RRS LxiBéSeals -BhE TheURRGST with BRSISQNG: DY) eCtion
of hard materials such as for exanple used in the known fire-extl nguishing
bonbs or the |ikwdu¢sl agdd dedpletedrproduct by the metre. This reduces. bcth

S manufacturing costs and also the time reguired for its utilisation

on site.

Thé flexible hose preferably consists of 2 thin-walled but re;istant
material. The selection of the hose material is effectedvfrom the

10 viewp§int that it is as resistant as necessery, and as flexible as
possible. In this éonnection, the resistance during mobile use is
intended merely to ensure that when the hose is laid out and
subsequently filled with extinguishing agent. no holes will be made
in it by branches or sharp stones. Flexibi}ity will be in terms of

15 the cfiteria that the hose is to be capable of being rélled up. énd
that tia smallest layout radii are possikle. Furthermore, the hose
#hould ﬁave the smallest possible intrinsit_weight. Preferably used
are thin-walled plastics hoses which might be described as
"burstable" within the framework of the akove reguirements. By means

20 of the described.selection of the hose material, alse, danger to
persons by projection of hard materiels such as are for example used
in the known fire-extinguishing bombs cr the like, is eavsided. Even

hard PVC could be a risk tc perscunel, even at & large distance.



hard PVC could be a risk to personnel, even at a |arge distance. The hose
al so has protection against radiated heat, consisting for exanpl m"‘“ﬁ _
whi te-material- or of -an al um ni um coating.” Wereas the hos@hisHebt HIOBIRRL o

have a circul ar cross-section, it may al so be envi saged for placed
applications that the hose in the filled condition has a tri M,B’“”’MML
cross-section. _This cross-section enables a stable position 0 nd -
thus the opporfunity of identifying by cglour a specific side of the
triangle, which is intended 10 to fdce the seat of the fire. This: is

of particul ar advantage when the explosive cord is located In the angle of
the triangul ar hose which lies opposite the side of the triangle facing the
seat of.the fire. Thus a directed expl osive effect can be achieved in a .
particularly effective way." This may be further reinforced hy the fact that

the side of the_triangul ar hose facing the seat Q_f"tit)%fi‘re i s. weaker in
construction thape gse alsotbps BYHECT R 2EPRRS. “TE & MO6F - 1985 HUL8Y 5°F) ed

wi t h extingui shi gﬁnﬁﬁie%hwﬁ%et %Sé%lﬁég?s%@pgn Qﬁ‘gﬁﬁlﬂg %rgltﬁxp _si ble fromthe

| oner surface uf Cin order to as much
extingui shing agent as possible into the air. For this purpose, the :
expl osive, i.e. for exanple one or nore explosive cords, is/are preferably
di sposed at a sprRérdag tHe BOse will apphoNiynhivel ¥ cireuldr cdosd-sbbeidnesies may
dianeter fromthe ground or froma retaini ng means upon which the hose
rests. Such pospiscohenepvisegassfosispprislr eppiisatiqng thaft theudoRBsidsti® e gl ued
together in parallel, and the expl Qgi, ve cord is_contained between t'_heotwo
hoses in cont acfHiethc$asa tEXt Reftthér 12034 8T (FI PP he ekl st VA8 EOFF POt ne

enables a stable position of the hose and thus the oppertunity of

identifying by colour a specific side cf the triangle, which is

intended to face the seat of the fire. This is of particular

10 advantage when the explosive cord ‘is lccated in the angle of the

triangular hose which lies opposite the side of the triangle facing

the .seat cf thé fire. Thus a directed explosive effect can be

achieved in a particularly effective way. This may be further

reinforced by the fact that the side cf the triangular hose facing

15 the seat of the fire is wesker in construction than the two cther

sides.

One 2im of the hose filled with extinguishing agent is to take as.
much pressure Ss possible frem the lower surface upon which the hose

20 rests, in order to bring as much extinguishing agent as possible
irto the air. For this purpose, the explosive, i.e. for exaﬁple.one
or more explosive cords, is/are preferably disposed at a spacing of
approximately one-third of the hose diameter from the-sround-or from
a retaining means upon which the hose rests. Such poéitionins is

25 nmost simply realised in that two hoses are glued together in



under | ying surface achi eves an outstanding distribution and direction of
the m st of 25 extingui shing agent. Wen using the extinguishing
devi ce for-'statiohary protection of- specific objects, the IThiS ShebtiHab'Bdel Replaced
expl osive is disposed on a |ongitudinally-extended carrier
cross-section is for exanple shell-shaped or angled. In thi mgum H.HH mwe
hand -a stabl e mount is obtained for the hose, and on the othe

directed effect 30 - upon detonation @f thee extinguishing agent, as the
hose is shirelded at the rear by the carrier, while the effect in the
forward direction, towards the centre of the risk, is not inpaired. 6

The advantage of a stable stationary nounting for the ready-to-use
extinguisher hose can be seen in the fact that the hose, on the carrier,
can preferably be permanently filled with the extinguishing agent. The
ext i ngui shi ng deyireFleasCcaiddiRg ekplddife idtra@Nid @BntdiReddslithbo the BRI PSR 5
fire-protection device for specific objects for stationary installations or
devi ces, is al sdnseentabt aritbresgthsethabatRaieityg dhe i explbsst cogi @pa ahkons,
for exanpl e when destroying buildings by blasting, when the hose, laid out
at | east partly “APSRHYARY (RS Eafce eEb isyep & npPRERteAd i Ngs dEsYTibut igint pdrat er and
I's detonated by d'iggt.lttilogncfoghé lentgsgxdtg.l g:?fli\{xguzs %rr}gti{]s%nt.
5

When using the extinguishing device focr staticnary proteciisn of

specific objects., the hose with the exglosive is disposed cn a

longitudinally-extended carrier which in croés-section is for

example shell-shaped or angled. In this way on the one hand a stable
10 mount is obteained for the hose, and on the other hand 2 directed

effect upon detcnation of the extinguishing ageat, as the hose is

shielded at the rear by the carrier, while the effect in the forward

direction, towards the centre of the risk, is not impaired.

15 The advantage of a stable stationary mounting for the ready-to-use
extinguisher hose can be seen in the fact that the hose, on the
carrier, can preferably be permanently filled with the extinguishing

agent.

20 The extinguishing device according to the invention, in addition to
being a fire-proteciion device fcf specific cbjects for stationary
installations or devices, is also suitable for dust abatement dufins
blasting operations, for exanple when destreying buildings by -
:blasting, when the hose, laid at leastrpart-y around thé ckject to

25 be blested, is filled with weter and is detonated by ignition of the



dust. front occurs.

around. t.-he: 10.

sequence. I'n thlé'may it is possible effectlvely to counteraci, ﬂ%ﬂ%@ﬁ %émmai

| f necessary a plurality of protective walls may be laid

object to be blasted, which are then detonated in tined

dust "nui sance whi ch previously occurred during bl asting of bu
exti ngui shing devi ce according to the invention may in addltlo I"
a preventative fire-protection device at or on an airport run

aircraft 15 parking area. It is known fromthe prior art as a
preventative neasure, upon announcementi@f an energency |anding of. an
aircraft, to apply a foam carpet approximately 1000 netres |ong and 60
metres wide'to the runway. The tinme required for this however is 45 to 60
m nut es,- and the cost of the equipnment required is extremnmely high. Foam ng
of runways has been discontinued for sone tine, as in 20 “addition to

the enornous outlay in tinme and cost, the logic of such f

oam ng has been

questi oned. Th |rcraf% ex i_ng_an_ener.gency. | andi ng can be
g f°§3 %f

uncontrol | abl e® 8sf gL P %ﬁfd‘ Rayt 's RBERSSP
runway, so tha{:rJt"eEEH}% HPAL aﬁé}"ﬂﬁ ALY LALNAr +{Y @gféﬁdtbﬁ

connection the critical .nmonent” and thus also the Critic

the emergency &@ndhég dbﬁoﬂl‘&le& inc8ohed shfick NEin2Bhis wey altl €& abbsABES tO a

halt, and | eaking fuel is ignited. The extingui shing devi

ér H}'ﬁ? b’f’? °fhe

o Blaktod D wig{:” i ng

position

ce takes effect

precisely at t#ffscpbreiy, ta beuttesest [thpdsanibusldusy tiearasnwhichapteviictdigd

with the extanU|sh| g agent belng detonated at the crit
i gni tion of° t RFUXPTOEPTS rlastang PPEld388%i cl es of ext

I cal nmonent by’
i ngui shi ng agent

produced by the detonation rain down on the activated critical area, and

forma surface filmwhich leads in a

10

The extinguishing device accordiné tc the inventicen mey in ;ddition
be used as a preventative fire-proctection device at cor on an airpert
runﬁay or an aircraft parking area. It is kﬁown from prior art a&s a
preventotive measure, upen announcement of en emergency landing of
an eircraft, to apply a foam cerpet approximately 1000 me;re;_long
and 60 metres wide to the runway. The time required for this however
is 45 to 60 minutes, and the cost of tﬁe equipment required is
extremely high, Foamiﬂg of runways hes.been discontinued for some
time, as in addition to the enormous butlay ;n time arnd ccst} the

logic of such foaming has been questioned. The aircraft executing an

- emergency landing can become uncontrollable due to the foam carpet.

25

and may sheer laterally off the runway, so that rescue cperaticns
are rather hindered by this. In this connection the critical moment
and thus also the critical position du*ins the emergency landing is
only reached when the aircraft comes to a2 halt, and leaking fuel is
ignited. The.extinsuishins'device tekes effect precisely at this
peint, the hose, leia.out along the runwey end.filled with the

extinguishing agent, being detonated at the critical moment by

ignition of the explosive. The microfine particles of extinguishing



igHition_Qf the fuel. A further possible use for the extinguishin (% éiﬁ%d

accordi‘ng=t-o-the inventi-on consists in preventative fire Bﬁm ﬁm)m’w
)

instal |l ed between the aircraft and the term nal building, said hose |ine

bei ng permanently filled w th extinguishithg agent and, in an energency,

the followi ng by neans of sone enbodi nents given by way of exanple, and

with reference to a drawi ng, which shows: Fig.1l: a diagranmtic

extingui shing hoSe with external explosive; Fig.3: a diagrammtic

Cross-section obtrées hase ftnd auchHagr fsimghidh deadxphosiminiremt Epapei shitige

30 " mni num space of tinme to an encl osed surface, thus—preventing
aircraft parking position, where aircraft 7 as arule a

refuelled. It may be envisaged at this point that a hose

laying a mcrofine filmof extinguishing agent over the protected area by
detonation. 5 The invention will be explained in nore detail in
cross-section of an explosive extinguishing hose with internal explosive;

10 Flafert pRodlicBd /MRS | Get18h&6iTnSAGkI 8wnOba AheCrdi08tee critical
hoses; Fig.4: a diagranmmatic cross-section of a triangular explosive
extinuishing- to an enclosed surface, thus preventing ignition of the fuel.

5 A further possible use for the extinguishing device according to the‘
invention consists in preventative fire protecticn of en aircreft
parking positicn, where eircraft as & rule are alisc refuelled. It

may be enviseged at this point that & hose line mey be installed

[+

retween the aircra®t and the terminal building, seid hose line being

—

led with extinguishing egent and, in an emergency,

b1

10 permenently-fi
laying a microfine f£ilm of extinguishing agent over the protected

area by detonation.

The invention will be explained in more detail in the following by
15 means of some embocdiments given by wey of example, and with

reference to & drawing, which shows: .

Fig. 1: a diagrammatic céosé-section of an explosive

extinguishing hose with internal explosive;

Fig. 2: a diagrammatic cross-secticn of an explesive
20 extinguishing hose with external explcsive;
Fig. 3: a diagrammatic cross-secticn of & hose bundle

comprising three explosive extinguishing hoses:
Fig. 4: a diagremmatic cross-section of e triangular

explosive extinguishing hose;



15 " hose; Fig.5; a diagrammatic front elevation of a forest fire with a
| i near configuration of the flane front; Fig.6: a dlagrannatlc front

el evationof -a forest “fire with an |rregular conflguratl e fl

front; 20 Fig.7: a diagrammatic |IIustrat|on *h
a stationary extinguishing device, in cross-section, and I
diagrammatic i]lustration of -an airport runway wth statl

extingui shing device, .in plan view. 25 . dn-the flgures of t-he

drawing, the arrows 7 respectively show the principal direction of
propagati on of the detonated extingui shing agent, and of the pressure wave.
Fig.1l shows a flexible hose.2 of circular cross-section and of optional

| ength conprising a thin-walled plastics material, filled with an

extingui shing agent 10. At 30, t he point where the hose 2 rests on the

ground (not shown), there extends within the hose gt a dlstance of
appr oxi mat el y ofast Hiird of dipEFIIRE LGt ARRT &Y °‘f"r"df’rft‘he ot 68RY,F13°1 i near

flexible explosive cof qx Fy fﬁggéségn?gg&fat%rgQfe%(}pel QBLL ’frml.(:h '_ S water 8

Fig. 6: a2 diagrammatic front elevation of a forest fire

with an irregular Ecnfigqration of the flame
5 lfront;

Fig. 7: a diagrammatic illustration cf an oil tank with a-
staticnary extinguishing device, in cross-section,
and

“Fig. 8: a diagrammatic illustration of an airport runway

.10 with stationary extinguishing device, in plan

view.

In the figures of the drawing. the a;fows 7 respectively show the
principal direction of propagation of the detonated extinguishing

15 agent, and of the pressure wave.

_F19. 1 shows a flexible hose 2 of circular cross-section and of

optional length comprising a thin-walled plastics materlal filled

with an extinguishing agent 10. At the pcint where the hose 2 rests
20 on the ground (not shown), there extends within the hose, at 2
distance of approximately one-third_of the hose diameter from_tha
ground, a linear flexible explosive cord 4 ;cnsisting of hiéh
explosive, which is water-resistant, burns only with difficulty and
may be stored almost indefinitely. With these properties,. the

25 explosive may be used both in a mobile .and in e stationary



resistant, burns only with difficulty and may be stored aInDst
|ndef|n|tely Wth these properties, the explosive may beused both in a

mobi I'e and”in a statlonary application of t hee extingui shi l&xd
the explosive cord 4 is ignired, the extinguishing agent,

pressure, is atomsed in fractions of a second to formm cr l

dropl ets of extinguishing agent, and is alnost uniformy di

directions in"the direction of the arrows 7.. Thus there results a dellvery,
approximately semcircular in cross-section, of the m st of extinguishing
agent’ to the surroundings. If, instead, gs Fig.2 shows, the explosive cord
4 is disposed outside the filled hose 2, a substantially directed expl osive
and extingui shing effect nay be .achi eved. 10 IN this case the

expl osive cord 4 is positioned on the side of the hose 2 facing away from
the seat of the fire, on the ground (not shown). In this way the fire is

| i kewi se highly effectively conbated; nore than 50% of the extingui shing

agent can devel op a direct extanU|sh|ng effect. In many cases it can be
meani ngful to fapphieetionecthell axtiraniehing é?‘éﬂqet y”*‘ﬁf* yhp explosi¥R E9TY 4 as

shown in diagramatic cr section.i.n Fi the e Ios e
cord 4I is : ogat’édlﬁﬁl‘nl"teﬂe é?n?’r“é“léf‘ ﬁhlﬁésh‘??gg b&ﬁalw "ﬁ% i EI pRpse 'éﬁeﬁ Y
posi tioning may, aé&fﬁlg&vkﬁaﬂ%@u&% Le a@gcén'aCJcéjd"ogﬂ ..1@?01‘!.5‘!1% @‘to;ﬁe@ l&l&al ity of

expl osive cords at various points, Fig.4 shows a different cross-sectional

shape of the hagRiZguiEiend1@gen?, 20d is almesk| inisbr-yedidtrébetd bRs1a
trianglar cross-sectional shape, and the explosive cord 4 is located in the
angl e of thé trdiaeguicms hwsdedimectien cEshepprsre ¢ -t Fens thergreswitder or

delivery, approximately semicircular in cross-section, of the mist

of extinguishing agent tc the surroundings.

If, instead, as Fig. 2 shows, the'explosive cqrd 4'is dispcsed

100 outside the filled hese 2, 2 suhstﬁntielly directed explosive and
extinguishing effect may be achieved. In this case the explosive
cord 4 is pesitioned on the sidg of the hose 2 facing away from the
seat of the fire, on the ground (not shown). In this way the fire is
likewise hiéhly effeﬁfively combated; more then 50% of the

15 extinguishing agent can develop a direct extinguishing effect.

in many cases it can be meaningful to form a hose bundle from a
' plurality cf hoses 2, as shown in diagrammatic cross-section in Fig.
3. In this case the explosive cord 4 is located in the centre of the .
20 hose bundle. Naturally, other pesiticning may be envisaged. upltg
and including the use of & plurelitylcf explosive cords at various

peints.

Fig. 4 shows a different cross-sectiocnal shape of the hose 2. The

25 hose 2 iilust:ated therein has a triangular cross-sectional shape.



hose wall 1 facing the seat of the fire. A substantial ly—di+eeted—exptosive

and extingui shing effect in the direction of arrows 7 are al so achlevabl
by this arrargenent. Thi's directi.onal. effect night for “mRe

rei nfortéed by the fact 'that 25 - the side 1 of the hos

seat of the. fire is made of weaker material than the two

sides 3,5. Mreover, the side 1 may be colour-coded, in order to ensure
when the extinguishing device is laid out that the explosive cord | ocated
in the hose is correctly positioned in relation to the seat .of the fire or
the direction of risk. Fig.5 shows a diagramof a forest fire. In this
illustration, the fire front noves 30 fromthe right to the left. In
order tQ extinguish the fire, a hose according to Fig.1. for exanple, wth
t he expl osive cord 4 contained therein, has been laid out along the entire
fire front 8 and filled with extinguishing agent. \Wen the expl osive cord 4
S 9 detonated, the extinguishing agent, atom sed to forma m st, :

spreads to bot h,gidas &lp168ord1@s8d 24 Q¥ elocated Ak nenefl afflendt tas Mae@nbrcase
The flanes 9 are extinguished in the way descri bed above, both by the

super cool i ng -ef heed ,2 amicthbyidsheppetianatlicohrizmgde rséselan hogsd welhl tihéacing
expl osion. On the opposite side of the hose 2, the area of the forest 5
not affected by theesettsle tfxﬁomres A 1saBsadhe higt dErpepyd teFié19ﬁ1§P @fd

extingui shing agent gnnatlc Yl i_ew of
irregul arly- congﬁ?’r}‘@a”f {}&‘ff i thﬁg'{l scticn ot e¥fows 7°%Te elso

5. achievable by this arrangement. This directicnal effect might for
example be reinforced by the fact that the side 1 of the hose 2
facing the seat of the fire is made of weaker material than the two
other triangle sides 3, 5. Moreover, the side 1 may be eolcur-coded;
in order toc ensure when the extinguishing device is laid out'that

10 the explosive cofd located in the hese is correctly positioned in
relation to the seat of ‘the fire or the direction of risk.
Fig. 5 shows a diagram of a forest fire. In this illustration, the
fire front moves from the right to the left. In order to extinguish

15 the fire, a hose according to Fig. 1, for example, with ;he
explosive cord 4 contained éhefein, has been laid out along the
entire fire front 8 and filled with extirguishing agent. When the.
explosive cord 4 is detonated, the extinguishing agent, atomised to
form a mist, spreeds_to both sides of the hose 2 over a width cf 50

20 metres in each case. The flames § are extinguished in the way
described above, both by the supercooling effect, and by the
‘detonation wave resulting from the explesicn. On the opposite side
of the hose 2, the area of the forest nct affected by the fire front
8. has been wetted by the mist of extinguishing agent.

25



advant age of the extinguishing device according to the invention is

patticularly clearly shown by this illustration: if the fire was fought S

wi t h known:non-f| exibl e-.ext'i ngui shi.ng devi-ces, for exanple by

i nterconnection-of rigid extinguishing agent 10 cont ai ners al ong the

line.14 shown in dashed |ines, the extinguishing agent included in the”

containers would, after detonation, affect only the furthest-advanced area

17 of the fire Front 8, whereas no extingui shing efhRGheeV¥pddBenRen@ch €ved
in the areas 15,16. In contrast to this, ¥he erX|bI g agent
hose 2- enabl es adaptation of the firefi ght| ng line t mwﬂﬂlﬂ ation of
the flame front 8, and thus highly 15 effective -

extanU|sh|ng agent. Moreover, the extinguishing device can be brought int

use in the shortest tine, as the hose 2 can be laid out in front of the

(0]

fire front 8 like a normal C hose, filled with extinguishing agent 10, and

expl oded by det on®id-0f Hfewshe dexqbtra@ym@ vigruef anérregulnnlisepsiaymed fire

enl ar genent of the ext ui s agent .as a .result of atom sation to form
fine nist, an opt? he%ﬂ‘ &f‘ 3§ of thee?’f'é&?'t”&?é‘n%%sde?ﬁci RECXTTOGRt *H A

exti ngui shi ng gelod3 il $81L08 AGLEY Se iy LIGHTDY ko0 QLGP RO

accordlng to the Tnhvention i’s ec ogicd

extingui shing agenirel fayesusRaWCe] xnwnsﬁaeqeﬁxﬂt@hwdngtmﬁa &Jﬂv@céé)s?opf
bi omass may be reduced to a mnimum by the high efficiency of the method.

Fi g.7 shows ars exewspbbe foyr imestainecniony cfmplsid adxtongwifshi e egext icogtdizbig
25° device, in the protection of specific objects. Shown is a -
di agranmat i c cr ossiosgcticohins 14rehep taARSEER, lififse Htipagxtingaishiisghagens

D e 1 A o Ol AL Bl SR APl SR Bt ooty
furthest-advanced area 17 of the fire front B, whereas no
extinguishing ‘effect would be achieved in the areas 15, 16. In

10 contrast to_this, the flexibie extinguishing agent hose 2 enables
adaptation of the firefighting line to the configuration of the
flame front 8, and. thus highly effective use of the extinguishing
aséﬂt. Morsover, the extinguishing device can be brought into use in
the shortest time, as the hose 2 can be laid hut in fropt of the

i5 .£ire-£ront 8 like a normal C hoss, filled with extinguishing agent
10, and exploded by detonation of the explosive. Thus, due to the
surface enlargement of the extinguishing agent as a result of
atomisation to form a fine mist, an optimum degree of effectiveness
of the amount of extinguishing agent used cen be achieved.

20 Furthermore. use of the method according t§ the invention is

colosiéally harmless. The use cf extinguishing agent leaves
scarcely any traces behind it, and the loss of biomass may be

reduced to & minimum by the high efficiency of the method.

a



extjngui shing agent. The position of the explosive cord 4, not shown here,
is of secondary. |nportance in this case. Alignnent of the explosive and ,
extingui shing 30" ~effect-in the direction.of “the arrow-7 is. ‘achieved in-
this enbodi ment by the shielding of the hose on the rear side by the
carrier 6.  The extinguishing device is automatically detonated by Sensors
when the fuel in the tank 12 .ignites. Innedlately after the :

detonation the 4 st of extingtishing ageng is'laid like aTid over the
burni ng fuel, and extinguishes the fire in the way degg Q@g v hmge
statiohary appllcatlon t hus described for the extanU| y of

course also be transferred to the protection of high-
war ehouses or the like. 5 Fig.8 shows a dia V|ew
of an airport runway 18, with an aircraft 19 | ocated thereon The area on a

runway 18 upon which an aircraft 19 comes to.a halt after an emergency
| anding, is ternBi¥t ﬁeSWﬁst P grengigafIn e SHLLAPGTY PRRKICAEERF Reérdeby a

dashed/ dotted |ine. %3 i cal area s RLOXI grtgly. 600 ,L e300, L I es
ok, 3% BrAgELR %

long, and its po%’f“t’f‘éhl SY&FH 1§ U€ Predrcted for every “ArTeraft type.

To the lTeft 10 @9'a§£aﬂﬂ£+ 1f léyé £4LVBY ok8a ,aro%Lf%kex@nmn@cﬁ Gapetdkyel y
5 l'engths of hoses 21 In ten segnments 22 to 31 in all. Depending on where

the aircraft 19 gDdesté appehaldye 18 hr@.*aﬂu'ﬁlliﬁgg:e'laeyeﬂ-aﬁﬁer‘:g:, rie 6 of
correspondlng segnents 22 to 31 are activated. As a
engular cross-section. Resting on the carrier 6 is the hose 2,
filled with extinguishing agent. The position cf the explosive coxd

4, not shown here, is cf secondary importance in this cese.

in the direction

cr

Alignment of the explosive and extinguishing effec
of the arrow 7 is achieved in this embcdiment by the ehielding of

10  the hose on the rear side by the carrier 6. The extinguishing device
is automatically detonated by sensors when the fuel in the tank 12
isnites..Imﬁediately after the detonation the mist of extinguishing
agent is laid like & lid over the burning fuel, and extinguishes the.

ire in the way descr1bed ebove. The staticnary application thus
15 describsd for the ex»*nsk*sh1ug device may of course alsc be

trans;errad to the protection of high-level shelving in warehouses

or. the like.

Fig. 8 shows a diagrammatic plan view cf an airport runway 18, with
20 ean aircraft 19 located thereon.'Thé_crea on & runway 18 upcn which
en eircraft 19 comes to a2 halt after an emergency landing, is termed
a critical area 20, which is indicated hers by e cashe sdotted line
This critical area is appreximetely 800 tc 1000 metres long., and-its
pesiticn can be generally predicted for everj eircraft type. To the

25 1left and right of the runway 18 are for example respectively S



plurality of such boses 21 may be arranged parallel next LQ~QHQ_§QQLDELLUE~__
second row.of hoses (not shown here) could be used as a ‘so-called "secon

. -,‘ ;f"'whrch A5 e I -be. activatedif. . t he supplylbksmﬁﬂhﬁﬁah hi.n
agent”.jn theexti ngutshl ng ‘vehicles i s exhausted: " 20:25.30 Mll\m

replacenent “sheet "CLAI M5 17 Device for extingui shing fires,

container for receiving an extinguishing agent, and with an ex

on said container, by means of the detonation of which the extanU|sh|ng
agent. is atomsed to forma mst and is applied to the fire, characterised
in that the container is a flexible hosel’cl osable at both ends.: 2. Device
according to claim1, characterised in that the explosive is in the form of
a flexible explosive cord which extends in the |ongitudinal direction of

t he hose.

-

lengths of hbses 21, in ten segments 22 to 31 ih 2ll. Derending on

where the aircraft 19 comes to a halt during an emerggﬁcy landing, -
the corresponding segments 22 to 31 are activated. As a plurality of
such hoses 21 may be arranged parallel next to one another, 2 secocnd

5 row of hoses (not shown here) could be used 2s a so-called "seccnd

m

alerm wave", which will be activeted -if the supply of extinguishing

ageat in the extinguishing vehicles is exhzusted.

10
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3. Devi'ce according to claim1, characterised in that the explos
t he form of discrete linear’ expl osive charges, and is d| st: but-e
regul ar: intervais ‘4. Devi ce accor di ng to.one of ‘cl-aiws

characteri'sed in'that the hose conprises a thin-wall ed but ﬂﬂmﬂ]ﬂtm& I’UU"'
mat eri al . 12 5. Device according to one of clains 1 to

In that the hose conprises a-material reflective of radiant heat, has a
protective coating for this purpose. 6. Device according to one of cI aim 1
to 5, characterised in that the explosive is |ocated atﬂwrﬁn—a
approxi mately one-third of the hose dianeter away fromthe ground or

retaini ng means upon which the hose restig. 7. Device acc@‘hldsmgﬂa

L L

CLAIMS

ive is in
d-at

" 1. Device for extinguishing fires, with a container for receiving an extinguishing agent,
and with an expiosive in or on said container, by means of the detonation of which the
extinguishing agent is atomised to form a mist and is applie& to the fire,
characterised in that

the container is a flexible hose cldsable at both ends.

2. Device according to claim 1,
characterised in that
the explosive is in the form of 5 flexible explosive cord which extends in the longitudinal

directi_on'of the hose.

3. Device accofding to claim 1,
characterised in that
the explosive is in the form of discrete linear explosive charges,

and is distributed at regular intervals.

4. Device according to one of claims 1 to 3,
characterised in that

the hose comprises a thin-walled but resistant material.



the hose is disposed with the explosive on a | ongitudi nal'mﬁﬁ\

carrier which is for exanple shell-shaped or angled in c;’oﬁmuﬁm' 1l 1BE
Use of: theé:-devi.ce according to one or nore of clains 1 to _ ”'"""' I”m B
fire-protection device for specific objects, for stdtionery'irfstallations -

or devices. 9. Use of the device according to one or nore of clains 1 to 7
for dust-abatenment during blasting operations, characterised in that the
hose is laid at |east partly around the object to be blasted, Ts fitfTed
with water and is detonated by ignition of the explosive yheg.t us
front arises. 13 10.  Use of the device jaccording to one eb e 8288 kopaces

claims 1 to 7 a preventive fire- protection device at or]"mmmaﬂﬂm t _
runway, . or arﬁ'gﬁ?ﬂ‘f rﬁl&&l&? AgF %{‘gﬂfngéﬁ%gact erised in that id.
out at | east -%%rpély al.ong the runway or around the parking area to be
protected, i <opReteRed R that ¢ he extingui shing agent, and is detonated by
ignition of the explosive when a fire risk occurs. 11. Method of .
ext i ngui shi nghe knse semprises @ material reflective qfjradiang heps,\ar bas pretsetiNergating fonkisor
nore of clains 1 to 7, ' : ,

Jpurpose.

6. Device according to one of claims 1 to 5,
characterised in that
the explosive is located at a distance of approximately one-third of the hose diameter away

from the ground or from a retaining means upon which the hose rests.

7. Device according to one of claims 1 to 6,
dharacterisec_l in that
the hose is disposed with the explosive on a longitudinally-extended carrier which is for

example shell-shaped or angled in cross-section.

8. Use of the device according to one or more of claims 1 to 7 as a fire-protection device

for specific objects, for stationery installations or devices.

9. Use of the device according to one or more of claims 1 to 7 for dust-abatement during
blasting operations,
characterised in that

the hose is laid at least partly around the object to be blasted, is filled with water and is

detonated by ignition of the exploﬁive'when the dust front arises.



charact'erised in that the hose is laid out in front of the '
filled with the extinguishing agent and is detonated by i gn”'mﬁ"m"'mmnﬂlll -
expl osi ve." c L M s =
. _ 20

10. Use of the device aécording to one or more of claims 1 to 7 as a preventive fire-

protection device at or on an aircraft runway, or an aircraft parking area, |

charactensed in that

the hose is laid out at least partly along the runway or around the: parkmg area to be

'protected, is filled with the extinguishing agent, and is detonated by ignition of the

explosive when a fire risk occurs.

11. Method of extinguishing forest or terrain fires with a device according to one or more

of claims 1 to 7,

characterised in that

the hose is laid out in front of the flame front, is filled with the extinguishing agent and

_ is detonated by ignition of the explosive.
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