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Background of the invention 5 The present invention relates to a fire

ext i ngui sWong/oeesshod as defined in the preanble of clai mpCI/reemetcical |y for
spaces intended for the stor- age, naintenance, testing etc. of aircraft,
such as hangars, in which nethod a fire extinguishing nedium especially a
liquid mst, is sprayed via at |eastl one first nozzle in an area, seen in
a verti cal FIREENTINGRHSHING METHOD] ANDtAPPARATWS! ed/ ext i ngui shed,
such as an aircraft, and the floor of the space or equivalent. The

I nvention also rel ates to a fire extinguishing apparatus as defined in the
preanbl e oBagkground efthei imvention spaces intended for the storage, 15
mai nt enance, testing etc. of aircraft, such as hangars sai d apparatus
conpri si ng at | east one first nozzle, when aﬁt | vat eﬁ'iqchs di,rect ed
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craft 10 orrtwelaosanbmmefctrte bei pmegbedﬁe)mwgwhadf,fsmh taSt aneadrcrrajuu dRdar e
t hose occumérfg)%reo,gthéjg ket é%ﬂ a@%ﬁt especially under its wing. So far,

I'n

fire extin- guishing systens use angars typically conprise nozzles
install ed above the object and/or in the floor, through which is sprayed a

fi rte ex 30T‘h'e”We$ﬂld?9al“§%ﬂkélﬁte§%@%3ﬂ@é|eb<tﬂ¥guigﬁt¢h § Hpparaeasas d?ﬁneh dmth
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using exti g r
thel T 36 agiriedRGhat Jdus oBP AR Rbw¥id ARpffoMilith, seelatey' s Yirdere
systemto to spray an extnnguushlng medium, especially a liquid mist, in the area,
seen in a vertical direction, between an object to be pro-
tected/extinguished, such as an aircraft, and the floor of the storage
20 space, and means for supplying an extinguishing medium to the afore-
said nozzles.

Fire extinguishing systems of spaces, such as various hangars, intended
for the storage, maintenance, testing etc. of aircraft, such as airplanes,
25 are very important as a means of protecting the valuable craft from a
possible fire. Fires particularly difficult to extinguish are those occurring
e.g. under an airplane, especially under its wing. So far, fire extin-
guishing systems used in hangars typically comprise nozzles installed
above the object and/or in the floor, through which is sprayed a fire ex-
30 tinguishing medium, especially extinguishing foam. In such systems,
the aim is to fill the entire space between the aircraft and the floor with
foam. At the same time, however, efforts are made to prevent adverse
effects of the foam on the aircraft. A disadvantage with systems using
extinguishing foam is especially the cleaning work required after their
35 application, especially on aircraft. Moreover, to allow such a system to
be used, the space in which extinguishing foam is to be applied has to
be evacuated before the system is triggered into action, which thus in-



be used, the space in which extinguishing foamis to be applied has to be
evacuated before the systemis triggered into' action, which thus in WD
03/ 024533wB@3hEs82/ 00726 2 troduces a del ay between the aeraadzoomneof fire
and activation of the ex- tinguishing system Fire extinguishing systens
using so-called film formng foamare apso known. In these systens, the
extinguishing ne- diumforns a filmon the surface of objects. One of the
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storage spgftagds beajétdmsauding i examaglishingdoamnl y in one first
direction. The nmethod of the invention is additionally characterized by
what is 30 presented in clains 2 - 11. The apparatus of the invention is

char acter i Beief desteiption efithedimvéntion nozzl e has been arranged to spray
mainly in the area between the ob- ject to be extinguished, such as an
aircraft, and the floor of the storage

The object of the present invention is to achieve a solution that uses a

liquid mist, especially water mist as an extinguishing medium for extin-
guishing fires in storage spaces for aircraft, such as airplanes. Another

20 object of the invention is to achieve an effective extinguishing solution
that can be used to put out fires occurring under an object to be pro-
tected, such as an aircraft.

The method of the invention is mainly characterized in that at least one

25 first nozzle is arranged to spray mainly in the area between the object
to be extinguished, such as an aircraft, and the floor of the storage
space at least in a horizontal plane mainly in one first direction.

The method of the inventidn is additionally characterized by what is
30 presented in claims 2 - 11.

The apparatus of the invention is characterized in that at least one first

nozzle has been arranged to spray mainly in the area between the ob-

ject to be extinguished, such as an aircraft, and the floor of the storage
35 space at least in a horizontal plane mainly in one first direction.



35 space at least in a horizontal plane mainly in one first direction. WO
03/ 024533 PCT/ FI 02/ 00726 3 The apparatus of the invention is additionally
char act erwpadioby3swhat is presented in clains 13 - 22. Thecsaiaooms of the
i nvention has many significant advantages. Accord- s ing to the invention,
t he nozzl es spraying between the object o be protected and the floor are
very effective in subduing the flames of a fire between the object and the
fl oor at aﬁh@aappaéawepfgh@tmewpnh@admtmalkyr chaeadsyiged byewhatdse.

Sprays dirgeaeshied frhelatrie1diL @gtion Dboost the effect of each other, with
the result that their penetration is io increased, anong other things. In
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a di agtam opeanspages.aline metbodi ard tapparatusvehtherinvantiondare iveny well
applicable for fire protection of different aircraft storage spaces. By us-
ing the solution of the invention, different types of liquid fires, such as
fires in reservoirs or flowing fires of flammable liquids. In the case of
such fires, the seat of fire is typically below the object to be protected.

20 The solution of the invention is also well applicable for fire protection of
buildings where the distance from the floor to nozzles mounted over-
head, e.g. in the ceiling, is relatively large, e.g. 5 = 10 m. Thus, the
solution of the invention can be easily installed in spaces to be pro-
tected without interfering with other activities.

25
Brief description of illustrations
In the following, the invention will be described in detail by the aid of an
example with reference to the attached drawings, wherein

30

Fig. 1 presents a diagram of an apparatus according to the invention in
side view,

Fig. 2 presents an arrangement according to the invention as seen from
35 direction II-1I in Fig. 1, and



Fig. 2 presents an arrangenent according to the invention as. seen from 35
direction Il-11 in Fig. 1, and WO 03/024533 PCT/FI02/00726 4 Fig. 3 shows
the positwonmspt4sshe nozzles in a solution according to thecCTimmeericon,
projected onto a horizontal plane. Detailed description of the invention 5
The figures present diagrams representing a fire extinguishing ar-
rangenent according to the invention. The arrangenent of the inven- tion is
desi gned fmy. f3 showothet positioh afithexnhbaglessin rag sofution excdardigdesthe
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ext i ngui shDegailed! descriptioncof dhe inventioures by reference nunber 2 and
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used imT the ens nay from eac I's thus thinkable that
the first nozzles 2 could spray e.g. an at | east

The fire extinguishing system typically comprises at least one first noz-
zle 2, typically, but not necessarily at least one second nozzle 4 and
means for supplying an extinguishing medium to the nozzles 2, 4. The

20 means for supplying an extinguishing medium to the nozzles typically
comprise an operating unit 6 and a piping system 5 connecting it to the
nozzles 2, 4. The system also comprises a fire detector 7, which is con-
nected to the operating unit, the fire extinguishing system being acti-
vated on the basis of the signal obtained from the fire detector. It is ob-

25 vious that the system can be activated in other ways, too, or it can be
activated manualJy The system may also comprise several operating
units 6, and their operation may be independent of each other. Thus,
the first nozzles 2 spraying towards the floor may function independ-
ently of the second nozzles 4 spraying from above. Therefore, the ex-

30 tinguishing mediums used in the systems may differ from each other. It
is thus thinkable that the first nozzles 2 could spray e.g. an at least
partially foam-based extinguishing medium while the second nozzles 4
spray a liquid mist.

35 The nozzles 2, 4 are designed for spraying an extinguishing medium,
such as a liquid mist, especially water mist. The fire extinguishing ap-



partially foam based extingui shing nmedi umwhile the second nozzles 4 spray
aliquid mst. 35 The nozzles 2, 4 are designed for spraying an

exti ngui sWorg/omesas um  such as a liquid mst, especially wrargumo2moste. The
fire extinguishing ap WO 03/024533 PCT/ FI 02/ 00726 5 paratus, especially
for spaces intended for the storage of abrcraft, such as hangars,
conprises at |east one first nozzle 2, which, when acti- vated, is directed
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act i vat ed, thepfirgt mozzies 2gboost epaheotber. The nozzles 2, 4 are so disposed
relative to each other that, due to the action of the suction created by
the spray 2' from at least one first nozzle 2, at least part of the extin-
20 guishing medium sprayed by at least one second nozzle 4 is directed
into the space between the object 1 to be extinguished, such as the fu-
selage of an aircraft, and the floor 3. The arrows in Fig. 1 are intended
to roughly indicate the circumstance that at least part of the extinguis-
hing medium is directed from above the object 1 into the space below
25 it

The nozzles 2, 4 ‘are so arranged relative to each other that a plurality
of first nozzles 2, when activated, spray an extinguishing medium
mainly in one first direction while a plurality of second nozzles 4 spray
30 in at least one second direction, so that the currents generated by the
sprays serve to keep the mist of extinguishing medium mainly within
the desired area. The second direction is typically different from the first
direction. The spray 2' from at least one first nozzle 2 is directed in a
horizontal plane mainly in the direction of the longitudinal axis of the
35 aircraft or an axis parallel to it. At least some of the second nozzles 4
are directed to spray the upper part of the object 1 to be protected,
such as an aircraft, preferably in a substantially radial direction towards



mainly in one first direction while a plurality of second nozzles 4 spray
30 in at | east one second direction, so that the currents generated by the
sprays sewoasppisBeep the mi st of extinguishing nedi um nai RCY/FM2tdo72e t he
desired area. The second direction is typically different fromthe first
direction. The spray 2' fromat |least ong first nozzle 2 is directed in a
hori zontal plane mainly in the direction of the |ongitudinal axis of the 35
aircraft dheamsswiregdongitadinal axis of theasbjedtneAbieaste soovwaf the firet 4
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20 specification W093/00962. When a liquid mist, especially water mist is
used as an extinguishing medium, the nozzles 2 are preferably of the
type described in specification WO01/45799. The second nozzles/spray
heads 4 are preferably of the type described in specification
W092/20453.

25
The operating unit may be e.g. a constant-pressure pump. The pressure
in the piping is typically over 30 bar, preferably over 50 bar, most pref-
erably over 70 bar. The liquid mist produced by the nozzles is typically
very fine. The droplet size (Dvgo) is typically below 400 micrometers,

30 preferably below 300 micrometers, most preferably below 200 mi-
crometers.

In the arrangements according to the invention, the distance of the
second nozzles 4 placed above the object from the floor level 3 is rela-
35 tively large, e.g. 5 - 10 meters. The distance between the first noz-
zles/spray heads 2 may vary depending on application. In a typical
case, the distance is 1 - 5 m, preferably 2 - 4 m, most preferably about



WD92/20453. 25 The operating unit nmay be e.g. a constant-pressure punp. The
pressure in the piping is typically over 30 bar, preferably over 50 bar,
nost prefwoesabisys over 70 bar. The liquid m st produced bycrio2ozsl es is
typically very fine. The droplet size (D' 90) is typically bel ow 400
mcroneters, 30 preferably bel ow 300 m cyoneters, nost preferably bel ow 200
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plurality of first nozzles 2 mainly in one first direction and by a plurality
of second nozzles 4 in at least one second direction, the mist of extin-
guishing medium being kept within the desired area by the currents
20 thus formed. The spray 2' from at least one first nozzle 2 is directed at
least in a horizontal plane mainly in the direction of the longitudinal axis
of the aircraft or an axis parallel to it. At least some of the second noz-
zles 4 are directed to spray substantially towards the upper part of the
object 1 to be protected, such as an aircraft, preferably substantially in
25 a radial direction towards the assumed longitudinal axis of the object 1
to be protected. Extinguishing medium is sprayed from a plurality of
first nozzles 2, at-least some of which have been arranged one after the
other in the direction of the Iongitudinal‘axis of the object 1 to be pro-
tected and/or side by side at a distance from each other in at least one
30 direction transverse to the longitudinal axis. At least part of the spray 2'
from at least one first nozzle 2 is directed to spray towards the lower
part 1 of the object to be protected, such as the bottom of an aircraft.
Part of at least one spray 2' from at least one first nozzle 2 is directed
to spray obliquely upwards in a vertical plane. A plurality of first nozzles
35 2 are arranged to spray an extinguishing medium into the area between
the floor 3 and the object 1, such as an aircraft, so that the sprays
cover a substantial part of the lower surface of the object 1.



20 thus forned. The spray 2' fromat |east one first nozzle 2 is directed
at least in a horizontal plane mainly in the direction of the | ongitudinal
axis of wbe3ae4sey aft or an axis parallel to it. At |east Psome200726he
second noz- zles 4 are directed to spray substantially towards the upper
part of the object 1 to be protected, s8ich as an aircraft, preferably
substantially in 25 a radial direction towards the assuned | ongitudi nal

axis of the object 1 to be protected. Extinguishing mediumis sprayed from

a plural ity if ob(/chu%I t9oavd perdonaékilledsin theeapt that dhehavecriteen isrnetged

one after the other in the direction of the |ongptudinal. axis

obj ect 1 limiiechid thecombpdinenie 48tk Toed dhaVey bt Ghat i diey B, alfae
other in ayithafshextopdoofithefollowing ai@ives.se to the |ongitudinal axis. At
| east part of the spray 2° fromat |east one first nozzle 2 is directed to
spray towards the lower part 1 of the object to be protected, such as the
bottom of an aircraft. Part of at |east one spray 2' fromat |east one
first nozzle 2 is directed to spray obliquely upwards in a vertical plane.
A plurality of first nozzles 35 2 are arranged to spray an exti ngui shing
mediuminto the area between the floor 3 and the object 1, such as an
aircraft, so that the sprays cover a substantial part of the |lower surface
of the object 1. WO 03/024533 PCT/FI 02/00726 8 It is obvious to the person
skilled in the art that the invention is not |imted to the enbodi nents
descri bed above, but that it may be varied wthin the scope of the
follow ng clains. WD 03/024533 PCT/FI 02/00726 9 Cdains 1. Fire

extingui shing nethod, especially for spaces intended for the storage of
aircraft, such as hangars, in which nethod a fire extinguish- s ing nmedium
especially a liquid mst, is sprayed via at |east one first nozzle (2) in
an area between an object (1) to be pro- tected/extinguished, such as an
aircraft, and a floor (3) or equivalent of the space, c har act er i
z edin that at |least one first nozzle (2) is arranged to spray mainly in
the area between the object (1) to be ex



I 0 tinguished, such as an aircraft, and the floor (3) of the storage space
or equivalent at least in a horizontal plane nainly in one first

di recti orwO23/0Ms8hod according to claiml, ¢ har act @CI/H02200®26d in
that at |east one other first nozzle (2) is arranged to spray an

extingui shing nedium 15 at a distance fBomone first nozzle (2) at |east
in a horizontal plane sub stantially in one first direction so that the
sprays (2'€ldaims said first nozzles (2) boost each other. 3. Method
according toclaiml or 2, char acteri zedinthat a 20 fire

SR tona nork Firay exvbavishNG TIRthog cespeealy 3t | Sranem datendid, forotne”"®
ai (rjcraf t -25§ttor§ éhgﬂaﬂrt@ﬁ@r{tﬁbuﬁhtés mar}gétrﬁglmiw?_idw méthad la fire ea(htmguishF iz
e I N . a ue to e actl on o e, _Ssuctl oauc

O N ing Thadilit o isnetiall 14, il st 1Y spRRyBY VIS Y, Rask e HirdY
g?(ti n?uijshhogzlﬂfe- (2) urinspaa%/edrtba dbetweasn O?B sebjeat néti.)l etq( 4)pe s pro--h
lrecte | . O |

o o o1 a fectelifExtiRgaMReRE St al M AticiBht (dnd DABBrTS) GHbaRAlent dFN 2
clainms 1 -the spateacrha cacd e rii zeedd in thathat least one fistmngzle (2) is

exti ngui shi i i j i i | -
il o o afRnERR 1 ot ey ERIAE 1 3ng ﬁ*%iﬁ%éth‘%ef‘%?é' 6%*55?3@13305’%“5?@4) n

at | catt oHBguIshad Hi6has: ah agraltiand shedloon (3h of henPtRIaReFRARG B ng

kept mai nl ¥quividient bgedesin 8th@igentdl plarecwainkein snefistidirestibn WO
03/ 024533 PCI/FI 02/ 00726 10 6. Method according to any one of clains 1 -

S, characteri zed inthat the spray (2') fromat |east one
first nozzpeMébhodadcoriingcto elaim d¢ast hia raa lwot ezohizagé ¢l dnethateatnleastn

LSt . ) CORthgto : : :
e ornt O R Sngy Frar oA 12)35, aFobbsY o XprdV At e Htilshind Wedium
cl ai ms15. - aba dishamce feorn one first nozzlel (2)ratt leastdn a bastzasdak pbane seb-
second nozz{£5:4if) A" 6nd! fiFt! BfFlciotP's®Y that the sprays (2') from said first

nozzles (2) boost each other.

3. Method according to claim 1 or 2, characterized inthata

20 fire extinguishing medium, especially liquid mist, is sprayed via at least
one second nozzle (4) from above the object to be extinguished, such
as an aircraft. ’

4. Method according to any of claims 1 - 3, characterized in
25 that, due to the action of the suction produced by the spray (2') from at
least one first nozzle (2) at least part of the mist of extinguishing me-
dium sprayed by;- at least one second nozzle (4) is directed into the
space between the object (1) to be extinguished, such as an aircraft,
and the floor (3).
30
5. Method according to any one of claims 1 -4, characterized
in that, in the method, .extinguishing medium is sprayed via a plurality
of first nozzles (2) mainly in one first direction and via a plurality of
second nozzles (4) in at least one second direction, the mist of extin-
35 guishing medium being kept mainly within the desired area by the cur-
rents thus formed.



substantially towards the upper part of the object (1) to be protected,
such as an aircraft. 10 8. Method according to any one of clains 1 - 7, ¢ h
ar ac tweomoe4szze d in that extinguishing nediumis spPayauoms a
plurality of first nozzles (2), at |east sonme of which have been arranged
one after the other in the direction ofl®he |ongitudinal axis of the
object (1) to be protected 15 and/or side by side at a distance from each
other in . Metbodaaecarding totamy oneans waisrs to—t heClh@gr @uaitrlr iakiesd 9.
Met hod accgr ¢l J ' ie dirt in
t hat at |§Qsﬁ5%tg¥'§'80ﬁté9@('§3?§$ﬁ€? .ésot”mogltg Iﬁgéts? 0%%% 1(‘( 2?ﬁ|t§ dlgl;.(zztzeecﬁ,'ggi S
20 di r ect dg@asbviar asheFgontalepldng:t 'n[\hénogj‘% 'r?(igo'f‘o(’%oé r@{r&! udjnal ych
as the boti@gm¢r tiobjec; dlich d9thdkiiFaafgcsoan adstmarailel godt.of clainms 1 -
9, char acter =1 zedinthat at |east one spray (2') from at

| east one first nozzle (2) 25 is directed obliquely upwards in a vertical
pl ane. 11.7 Mmdthddasccordimg tooaapyormefdlaihsite 6, ch@ ra@a btaer bze d e r

oxt i ngui SHPMENREAt PRSP TRLOE e $EEoRd APERES 4 dreralrRTEsS tOsPESRY o
(1), such substankiallyr towards theauppae pat9% thevebiest iibstahe frotrgted, of

the | ower ﬁ%geaﬁ)fahxaggrtobj ect (1). 12. Fire extinguishing apparatus,
especial ly Tor Spaces inténded for the storage of aircraft, such as

_hangarlsO_, sai d apparatus conprising at least 35 one first nozzle (2), which
I's so diregt Mét'hg_@‘ actdrdingdtol Ay Bhe ofitcdairs Wi 7, sphayra titerized
I u i

extingui shyng nedium espeCially a liquid m,s in the e seen |
vertical diny Eeat S?S,tmgé’ﬂsjﬁﬁﬂ m?cﬁﬂfrblﬁ %PBY?Q ftggﬂbﬁop%aﬁgy %4@'?& nozzle§
(Pg)T/ F][ 02/h 00X R 6atl leasdtesowd eRtwhighi haod, beanhamangedioner after tzit¥mlotlher fihoor
of the_stol.age. spacg or i Nt . . ) yi ng
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the f1 oot ﬁ@p %ﬁngv&tgee% thé)lohgitkGisat Ry

9. Method according to any one of claims 1 ~8,characterized

in that at least part of the spray (2') from at least one first nozzle (2) is

20 directed towards the lower part of the object (1) to be protected, such
as the bottom of an aircraft.

10. Method according to any one of claims 1 - 9, character-
ized inthatatleast one spray (2') from at least one first nozzle (2)
25 is directed obliquely upwards in a vertical plane.

11. Method accoirding to any one of claims 1 - 10, character-
ized in that a plurality of first nozzles (2) are arranged to spray an
extinguishing medium into the area between the floor (3) and the ob-

30 ject (1), such as an aircraft, so that the sprays cover a substantial part
of the lower surface of the object (1).

12. Fire extinguishing apparatus, especially for spaces intended for the
storage of aircraft, such as hangars, said apparatus comprising at least
35 one first nozzle (2), which is so directed that, in a activated state, it will
spray a fire extinguishing medium, especially a liquid mist, in the area,
seen in a vertical direction, between an object (1) to be pro-



t he storage space at least in a horizontal plane mainly in one first direc-
tion. 13. Apparatus according toclaiml12, char acteri zedin
that at wooB®ass3 one other first nozzle (2) has been arr @oggu207spray an
extin- guishing nmediumat a distance fromone first nozzle (2) at least in
a horizontal plane substantially in oneiftirst direction so that the sprays
(2') fromsaid first nozzles (2) boost each other. 15 14. Apparatus

accor di ng tectedgextinguigher, sucthas an aircrafty and thedlepn (3) ofidhestosageus
conpri sing [ indliat ingi N
activated g?é?%%?f‘%q@moﬁfégg% gﬁ%iiljr‘iféﬁtklsh‘ggi?ﬁigr%ﬁ?‘rﬂr&n%iaﬁkgﬁgmﬁaw y

li qui d ni sMedivbydo: seidoppazies (3, ftd Keh @ 6@ Fetc?égy &8 hgiR stnég,aq'slﬁar?tas
an airer a}‘ bneiﬁ'l%thﬂS e(®) i?)aﬁr@hgédgﬁd sptraﬁ rpagnlyrineme rwaasﬁeuvgeeredhamt to
said nozzle : . ar gt us accardin 0 J or, e
P 9o pRedt D) ta e dinguiRbed, Suth o8 Su b iked patng Sbd (3T

ot her t hat thdwwtordge spacedt leastfintanbosizuritah ptane mathlpyint ore Sigshdiner-)
from at le?ﬁb one 25 first nozzle (2), at least part of the m st of

ext i ngui sh medi um. sprayed by at | east one second nozzle (4) is directed
into the space between the object (1) to be extinguished, such as the

fusel age ofh AMpGFALALE dccHithd 16 EbBRAM 125k hWric vanal aleid agsendt g (O
any one of "Cl ai - é,c a.r c-ferlzedlnthatthengzzles
(2, 4)18r eleastappgngher Ersk iNnRz4e @achaso?ﬁ%P amranged, ta, spiay, ak eting:
nozz:c es §2 uiymtﬁg ﬁfédi\gmeﬁi awdlis!ttaapeasrom omtﬁiMuhehz'|eg§macﬁtuleashi im @ in
one firs irection and a rali 0 . i

| east one 6&9&'@“@%@?&@%&'& H'L %@gﬁ%g @?éébﬁﬁngél %Iﬁ#;l %e%)l@%si s
kept mai nl {24 frorm sed fitsts noedles €2) bpost kacbwthen s produced by the
sprays. WO 03/024533 PCT/ FI 02/00726 12 17. Apparatus according to any one

of clainse 12 - 16, char ac-ter i zedinthat the spray (2!) from
at | easb orld.fApparatsiszaecoingsto @laisetd om 13, Heh adndd t @ e niW in

{gei f“ rect itqgt Pppdtath e ErhpAsig atiideastobnkse@ind midzle (4N vkich Rsusal | el
' directed that, in activated state, it will spray a fire extinguishing me-
dium, especially liquid mist, above the object (1) to be pro-
tected/extinguished, such as an aircraft, and means (5, 6) for supply-
20 ing an extinguishing medium to said nozzle (4). '

15. Apparatus according to claim 12 or 14, characterized in
that the nozzles (2, 4) are so arranged relative to each other that, due
to the action of the suction produced by the spray (2') from at least one

25 first nozzle (2), at least part of the mist of extinguishing medium
sprayed by at least one second nozzle (4) is directed into the space
between the objéct (1) to be extinguished, such as the fuselage of an
aircraft, and the floor (3).

30 16. Apparatus according to any one of claims 12 - 14, charac-
terized in thatthe nozzles (2, 4) are so arranged relative to each
other that a plurality of first nozzles (2), when activated, will spray an
extinguishing medium 'mainly in one first direction and a plurality of
second nozzles (4) spray in at least one second direction so that the

35 mist of extinguishing medium is kept mainly within the desired area by
the currents produced by the sprays.



5 18. Apparatus according to any one of clains 12 - 17, c har ac -1t er
I z edinthat at |east sone of the second nozzles (4) are di- rected to
spray subwDanw24sB3 y towards the upper part of the object @ECI/F@/00ms
protected, such as an aircraft, preferably substantially in a radial di- |lo
rection towards the assunmed | ongitudinal 12xis of the object (1). 19.

Appar atus according to any one of clains 12 - 18, char ac-1teri ze
d at |eastl1Zoppdratte accordimgzta eny Hnewraf alaimsgd® ond &f ¢ h arr @he -ot her
in the dirgegt) tk | j XY ' ' b
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| ongi t udi ndiregteds in ZohorigoRsal REaNE MaRly dnakne eiedtion ofithe ongitudinal h a

ra c t e axis of thetaftctafttdraanadxis gasralleptd ief the spray (2') fromat |east
one first noz- 20 zle (2) is directed towards the |ower part of the object

(1) to e pro- tected, such as the bottomof an aircraft. 21. Method
accordi ng 18. Appanatusfactcridisg 1 -ar0,one lofaclaimse 112 e- 117, c lraer @ c» t hat
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(1).
19. Apparatus according to any one of claims 12 - 18, charac-
terized atleast some of the first nozzles (2) are arranged one af-
ter the other in the direction of the longitudinal axis of the object and/or
15 side by side at.a distance from each other in a direction transverse to
the longitudinal axis.

20. Method according to any one of claims 12 - 19, character-
ized inthat atleast part of the spray (2') from at least one first noz-

20 zle (2) is directed towards the lower part of the object (1) to be pro-
tected, such as the bottom of an aircraft.

21. Method according to any one of claims 12 - 20, character-
ized in that at least one spray (2') from at least one first nozzle (2)
25 is directed obliquely upwards in a vertical plane.

22. Method accoi‘_ding to any one of claims 12 - 21, character-
ized in that a plurality of first nozzles (2) are arranged to spray an
extinguishing medium into the area between the floor (3) and the ob-

30 ject (1), such as an aircraft, so that the sprays cover a substantial part
of the lower surface of the object (1).



