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‘GENERATING A LIQUID M ST he present mvefmmﬂmwm s to a nethod and a
device for generating a liquid mst for mmmf inter alia, ships,
land vehicles, air vehicles and stationary epests, and as decoy within the
infrared aW® 2847 wavel engths. r 5 It is known that mist, HOVSERGeBhce
water m st, can be used to canoufl age an @bject or to produce decoys. |If an
object is covered by water mst, it will be difficult to discover by IR
measurenent and . radar. By controllin erature and/ or size of droplets
of the Iiquid é%@&“@eﬁ%ygrkeFPﬁeGﬁggkgW‘fGf“§~'99’5%|\”¢5$'5 to produce not only
canoufl age but also a mst which is an effective decoy for radar or IR

hom ng devi ce ; ; ' : ' ] . usi ng
nozsl as to at ang BrespRl{befcn JHafg e Ml 4 SARP L Bheratihdh Ty
pressure is ufs@amguinasRicBter @lia,Fhing Bpd vehigles. firvehisiasang sjationgtyatyects,
Speci fi cat i onafdPaddectl withith tBedinfearbd® ans raiar *uddEngthf a device for produci ng
“a decoy or canouflage by generating a mist. In this device, the mst is
generated by neans of water projectors provided with atom ser nozzles. The
i quid is ®j eltieknowitbatmist éertinstance walghmisheandeAsed to pameufliaisgdin abject
intermttent spfogredute detoys. Htan shiddhaf covBRU®yiviatér miss it WilhBé dffidultité bisl ayer

of m st has tj | f 0 the has bee i tioned. which
“nor eases. t heCHueL R UF ety Bhy 85 ol oo SBiber b AN 5 Y 7
Al di scl oses Etgefithe bayidusasindgenerate) themaist priepefisite @ rrodudernad @olyveamet- i st |
conprising a fidd Kltialsy arhisPahich i©hn BRSNS BecsyTsi @HaObr IRMOMIAG AbAcdsOr

at om si ng1d)f liquid and one nozzl e arranged at an angle thereto intended
for conpressed air. Water is ejected through the atom ser nozzle in form of
a layer of waKeewiideyigesifer gengratingdyist aedisingmnopzlestoratemiseithe liquid paen t he ai r
n?zzl e, \A{]?reﬁb{'@b@ﬂle'rﬁf#ﬁUqhﬁ t?rﬂfefﬂ@.hfidﬁébsﬁwigtﬁs@d mhﬁbdudﬂthéﬂrﬁlétst}%thfﬁ que
of generating _nist, by Q 0 ’ owever., s rs from
Severar det i crensbaledER ShedlicRlEr §223 366 ot 38R om0 S ef o

m st, thus reftpnpradigng aldengy poeareriiaondy generating @ misd. loithiggesice bk mistis f or

o 6dbt o i edo heTAEE by Riband Bt AbAR b IUAOS PIRICAWM Al el holzics Thetadd s
capability of éjF%EQFHt%'f"“?@%'Xg?FBH&? gﬁé%éﬁe%lﬁ é@?"ba%n?ﬁs'@?rm' Qtrﬁfé%acﬁ'bq ke an
obj ect i nvi si ististthatthereis adisk thpt ddivstdayeyplmist basolime tadrift awaybefged thst  a

radar honi ng A8Xidyer RebabhGRsHRRER whidhahabasdd Rb risieasdisdolent ypes of
atom ser nozzles are frequently used) one generating an IR m st and one 35

generating a radar mst; a method requiring mich space and making the
devi ce exdfensGeeman\batenhGpeciiicaticlelE 3& 065§ iAledisclosgaacdevinedosgenerating250- 300

bar to spreading a continuous water mist, comprising a plurality of pairs of nozzles consist-
ing of one nozzle for atomising of liquid and one nozzle arranged at an angle thereto
and intended for compressed air. Water is ejected through the atothiser nozzle in
the form of a layer of water droplets. This Iayer is hit by a flow of air from the
25 compressed alr nozzle, whereby the layer is spread and forms a mist.

Prior-art technique of generating mist by means of atomiser nozzles, however,
suffers from several deficiencies. It takes quite a long time to produce a complete
mist, thus requiring a long forewarning time in case of an attack by, for example,

1} 30 homing missiles. An atomiser nozzle generates mist having a predetermined droplet
size. The droplet size is most important to the capability of the mist to camouflage an
+ object. A mist intended to make an object invisible to an IR homing device gives

poor protection against a radar homing device and vice versa. Therefore at least two

types of atomiser nozzles are frequently used, one generating an IR mist and one
35 generating a radar mist; a method requiring much space and making the device

expensive. Moreover the device requires a water pressure of 250-300 bar to
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wo o02~a~6sl~ 2 , PCT/ 5E02/ 00581 produce the desired size of droplets, which
results not only in a high water and power consunption but al so pl aces
great demands on pipes, connections and the like. In cold weather, there is
also a risk of the atom ser nozzles being clogged by ice and the protected
obj ect bei with ice. There is also a risk that th t om.ser
nozzl es argg?:lﬁgggg by dirt particles, especially in cases gﬁf’ﬁ@”ﬁﬁé’"water
used is |lake water or sea water. This nakeg it necessary to include price
i ncreasing devices for filtering of water in the m st-generating device.
Mor eover, atom sgr nng‘I es ar_eed?oor at ereadi ng the generated m st, which
makes it neced¥a7yretge desired sie pfArpRIGtsoWhich 763ulls netPnbtine bigh wates @hdi ci ent

| ayer of mi st miweocbosumptismbut alsbpces giiat dafands @l piped, ltoRndclihe h&d tHe a

m st-generati ' | [ r miion and .
el uding & oragt eRDuANar fhefl 3 b MALEL: AR QANE o ABSHERG RO0BREY eene
present i nventdngihe gratestebatieatReing cpvepdanith ise stherqisalseoa dskethpt bikent way
and to desbgn aoraisepheziedavs cloghdhpy bief prricles) ebpadidng in €dtet WhetdtheQvdteoVi de

drop 95 lets w ' - [ L] I nstallations to :

produce high WEF_Q%J'E“P%E’?&?SEggﬁﬁé{eagtﬂd%“‘%g?%@ﬂ‘%&%%*é%ﬁ]‘%@&d’”ﬁ?"%?'?P@f'}%d

and a devi ce #evisesifarditerinacefayater in theaisy-geperatingdevigee Marenvenidtomiseny be

described in gia&ﬂg@lat@;bdor Bysmdaﬁdigé mwélﬂ@l { 'rﬁeahﬁst,a«mlsicw\makeé %g&@é&s& tb@skhe

acconpanyi ng draw ngs.. in i C | g. S.a to an view of a ship

e phed i ¢h AL e Voiglnpiae asultfisLiegft il a8 amiah Bhiekh &0

| nvent i on10Fi dn alf thil geavits irea Mistaenemting devine having @ highlvwaterargl potesinows t he

i nvention adj agR&imptRNBNILIRILMRRE YréktinBfibeFbOargasdhaWeady Edhgdneftdodi ment  of

t he invention, Fig. 6shows a second enbodi nrent of the invention, and30 Fig.

7shows a third enbodi nent of the invention. Fig. 1 shows a ship (5)

equi pped wi t h Thedbidct ef the present igeendioatis tggenetate pne apfiead mistdn aaearereffictent t o

e ovent ! on walihce e b dnA SR i belod, AR Jet oRrdle arop,
veni y u ship is us I qui

ot (3 s% iatg wiBb @ sl Presr sl ezt hardnintlabese fo proctied BRBYHISE 1 o

m st - gener at i peessarasce (4) spreads a mst (3). Fig. 3 shows an air vehicle,

in this case an aerostat (8), equipped with a nmi st-generating device (4).
. . A
Al so hel i copt S’abg\llg\é\‘;ja' rcraft angdl by aV\tht 2/ 07 1Jev%ePC 1 g)tgglglzr#‘é 3[0581

5!

e ects are achieve od and a accordin
and 9,
20
The invention will now be described in more detail by way of embodiments and with
reference to the accompanying drawings, in which
Fig. 1 is a top plan view of a ship equipped with the invention,
25 Fig.2 shows a ship equipped with the invention,
Fig. 3 shows the invention on an air vehicle,
Fig. 4 shows the invention adjacent to a stationary object,
Fig. 6 shows a first émbodiment of the invention,
Fig. 6 shows a second embadiment of the invention, and
30 Fig.7 shows a third embodiment of the invention.
Fig. 1 shows a ship (5) equipped with a device (4) for generating and spreading mist 4
according to the invention. The device (4) spreads mist (3) round the ship (5). Con-
veniently the water round the ship is used as liquid to generate the mist (3).
35

Fig. 2 shows from the front how a ship (5) equipped with a mist-generating device
(4) spreads a mist (3). Fig. 3 shows an air vehicle, in this case an aerostat (6),
equipped with a mist-generating device (4). Also helicopters, slow aircraft and



ground vehicles, such as conbat and transport vehicles, can be equi pped
with m st generating devices. In these cases, the supply of liquid is not
unlimted, as when used on a ship. At the sane tane the limtations as to
space and weight are narrow. Therefore a light and snall m st-generating
devi ce w t Waodierégigonsunption of liquid, 5 a few litres perpaiseie®ossys
inportant. Fig. 4 shows a m st-generating device (4) .. adjacent to a
stationary object, for Instance artillery1%7), bri dges, depots and

war ehouses. According to the invention, a hot or cold liquid is injected

: nto a3fD I ?ﬂw Ofgréurid x(eh%aespitl:cﬁbs:&&mﬁqt amarlaiﬁépwﬂ vehiods! c(:érh@élééihi : dsn»?afr%&av%at
east S, t _prefera i.gni.ficant tronger. (up to. . en
the liquid entﬁﬁgraﬁ%dﬂ%ﬁ‘ };rff?"glggfggﬁgfe hfaiséﬁﬁ& ogF(%'B‘? g‘t@?wlﬂ"%ﬁ’eaﬂ"ﬁ i sed.
JThe liquid dr¢iseeps atshim At the: sametime the limitatibhoas tsf space and weigbt arezanamost. . By
varying the speeekisit o It bh@¥mall maitigenbtng H&icaWith 8 fow ESHEURMPHSPBI IRfuly, Can
be affect eg. Ar} i :}grl catlon Pf .an a Erto[_a_chl nﬁ t hr eat |nvolt,V| r&g a rﬁdar

Homi ng devPce 8Y EﬁP?%mWHefﬁse'"moa Mo Figr & 5RW% @ Bpistrge0eratiog d5uEs (44 d;j ust ed
t o canouf | age adjasentdp acttationaryehient.Jeot instehee artitiery (T buingeascdermts andjuest i on.
Cor r espondi nghysrerliséf threat results in generation of a special IR m st
whi ch canoufl ages wavel engths within the infrared range. The size and power

of absorption of the droplets and, thus, the spectral properties of the
m st can al so Aseordingdo thedinigntiohea Hetsirgolddiguidrie injeatediintt a fiovnef &ir thot dr pres 20

opt 1 onal 1w SR oarre (B cham hBuRbe stind R iERT 30 HIK, BRIy SHABERYY

i ncrease the FEHWZ‘H%P%%Q%{S&W&%&BQPPMGWb?e @9‘” 8'?@55{2)'?9#5{:@?”8%?1 |y
reflecting subdtbmatesysedoThe higuiddoplatethah cpaticdenithitbe flowdiieie and tetoy. w 25
Fi 98d5- 7 %U%&aé@ém&l_yinfgeﬁ?e,seém% ﬁ%ﬁaﬁﬁ?fthé .ﬂfe bithe MEdbig lampFétgﬁa;‘ébé h?WS_ an
(1) passes. | AliBaPuAR prlspbaryoarbAraraichiog R DIIRAE AT OTIE SRR (117)
i quid (205i s resulte ot the liguid mireplete of the nfigtbeing adjusted & ¢droguflage therobject for The
flow of air ( PR 8] Mol g P ' i
injected |iqui ICT') cljs\r%wc}ﬁg r@é@gﬁéﬁ:}ﬂa sﬁng gst%oﬂg@gf%%ag?éﬁ%ﬁmhﬁ%%uﬁg '"m‘ st
(3). . Fig. 69pNeraten afzspesial (At cafijpuflagasiwavelsnging wigyn the infrared t ed
into the fl owrafgeaThe ik} abdbower dflabsbiption of thaidropiets ahdfthug, e gpeptral(fird- ) .
Fig. 7 shows a] ' i AL [ anged
In the pipe (?ﬁ#l.gg %ﬁtggﬁzz dgga%%lé%gg%tﬁdot eec{grs @éﬁ%g&%‘ﬁ&{%é@v\g&‘]"&b’gﬂ he

pi pe but ARy &HSoatalitives2Rddaridesian eldhe REZZRTEOF Inslance yalple BPURA MHIER PR
arranged i n t atkal setal @daéd, férangtapee sodiln, lvanbleaisedto increase the tpmpeadtiure\of of
nozzl es arran i I . Al .

PG X' / SEO1/ oo%ge}?ﬁgﬂgﬁ%{?éﬁﬁ%%dﬁ%e@gﬁﬁw gé{“ﬁgﬂ%%éd"gﬁ"gdV'gﬁ’ﬁg%éé&g@ﬁ%gr ed
with prior arPoWderpleProdyrera €efgs, the liquid is atomised in two steps)
first through the nozzle (21 ) and then through further atom sing in the

f1ow of abg_( boeled?Gfhed bitlePert nbOMet of 198 fvEntidh. Kfy. 5BnPAE 85 af ot
sol utions.” Therefore an atom Ser nozzle IS not necessary ut may be 5
used, which i sonsisingiaiae Ripe(fitythseughuhich 8 slionflowaERIHKE) RBSSPS) %RHE?- and
It_hat_ g hg ri skdmel;ckmghmgowahihee)lmmzdfah@wpawi)ouqijmtz)pam;eicnddermma the

i qui ecrea r, 1 i\ in
an efficient ﬁﬁ%ﬁrﬁ%ﬂ%ﬁﬁ%ﬁ" ‘gfaf"é?)r,%% i i°§5@3ﬁ§ﬁﬂ%§afﬁﬁ'§§%§%€€§$§ (10)
whi ch has a gP@aYs.catemises thedpigetediauiddn dgpielicandhsrrerdls e Aeapisls WhicAdM £ | ow
of air tham aamgigtgBe. The device according to 10 the invention can spread
mst in a nore efficient manner using a considerably smaller nunber of
conponents conpared with prior art. As a result, the weight of the device

Wi |1 be rel at FigeByliustrates emsmbsdiment wheregthe auid €2) iairianted bto the Jew ohal (bnl y
one or a few gyYAURE ISR SirNaS ISER-IpiR1 1), Fig7lsho@b 3QhiREemBsdinBhEwkhdtewse a

Jower water pressure, iC ans that the power, requirenent is smaller. 15
As illustrat eﬂumﬁe'ﬁ§§§mzﬁn9§l&1ﬁée ?rFﬁf@ﬁf’i"bWe@éﬁ?V\@é)‘J?'gdlog‘ﬁe?vﬁﬁ/d di ff erent
vehi cl es 3hd odfjtecarsangld in theovallraf $he: pips buttrhait alae be arrpager/ingide thsprie Pt h

exhaust meansipsfafke bhs haAiCawXARdSH tHei deBEre Of theqidd &l fHeMowaAairWr khout nuch
nodi fication al n_lnexpensive nan Wi th protection that

nd jn.a ner equi ppe
has so far beBHERANGEHSY drangrd gpgeh r\'/%amg'leﬂé'g 8Wp Fﬁ'stal | ati ons. The
advant age of using the invention in connection with exhaust pipes and the
like is, in addition to a canmouflaging mst, that the exhaust gases are
cool ed, thus reducing the IR signature of the vehicle still nore. The | ower
liquid pressure also nakes it possible to use water from an existing
sprinkler installation or the tike. Mreover, the | ow water consunption of
the device 25 inplies that also smaller vehicles, such as conmbat and
transport vehicles, can carry a sufficient amount of liquid to provide an
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WO p2/ U7rGB17 PCT/ SE02/110581 CLAIM5S 1. A nethod of generating a mist (3)
to provide canoufl age or decoys by a _ 5 liquid (2) being injected into a
flowof air (1), characterised in that - the flow of air (1) is generated

in an air duct (10); - the flowof air (1) atonmi ses the quuid (2); - the
flow of ai reads the atomsed liquid as a mst (3). A et hod
as cl ai mdwlé]&%?@ﬁ characterised in that the flow of all;CT(/ﬁl;ozﬁggxl

speed of at feast 30 rﬂs where the liquid 4s injected. 3. A nethod as
claimed in claiml1 or 2, characterised in that the liquid (2) has a
pressure of less than 100 bar, preferably 0-50 bar. 15 4. A nethod as
claimed in anyllGdavestion prasagtsa mumberof gdvantagasomparaswith prioratgdmeng2) is a
i th ﬁcg ed therLtgtﬁemmﬁgsmhmmd ncwr:nmdéreﬂuo)steﬂsﬁ ﬂrs&bﬁo@ﬂthd%ﬁizlé Eﬂ) and0 a. A
met hod as cl ai e anis a

liquid (2) is *@g‘%%@gw”'?‘?r} atg“s‘?'% ah e ‘?C%P@@%E "1“8"‘{58EH° Pt he
flow of air, dkeingiossriasitions. o"[l'@lfﬁfpmﬂf’f ?témk‘@lf ngzale '(5110) ﬂec@SSﬂyn@-ﬂmw bes

IcI ai m;ddl ns?nmseaewméh ﬁbﬂh%aﬂ-tﬂé hqgta:evraﬁﬁ t&eBe Q&ddéréﬂbafowbhﬁnéthéﬁtlﬁf t he
I qui ropl ets

A hod
w1 ai mea i o T GREIY BLirEhegiie olnRS ol e AR deSeRtes’; 4ui a(2)
essential |y cdfsreeves, thé flawtof pirjg vseddp spreaddie mis\ isemeficien\harsrer. The flow
i nstance, affgghir{f)8s é‘&%@fc@d‘ iR An RirQRRE 61'0 ﬁzhr&h hTaQ% di%fttexhéd!@csﬂhﬁy ghge of

the liquid 30 or the free as, cl ai med

f
in any one of ”'&‘l‘"&'ﬂﬁ%af"?s’ g'lyﬁé?%?”g"@ﬂ i " ‘Pﬁ&@ WﬁﬂefTW‘ch""aﬁ"Fw@Tgﬁ"has a
speed of a0 | deesinv&tionican spreaiianiatihya raoreldficientsnarmadudihga cohsiddrabjyi d has a

pressure of | e:.ﬁ'?all& %Q ob%t)‘lp&f&ﬁ@é@pé%eg wih ph@lr art. 3{% Presiit q{?é/bvﬁf?)hf 91" the

generating a m s{ erlse i

n t
Lo ba Lo 2, Heles ilthe i (G STRRREALS TP ROR S ABPU of ot G5 e -
6 PCT/ 5E02/ 00-e8« fév pixhaustimeans ard requipek). Itdvill also bd possibie ds usea ldweswatdr ai r

(1) to inject geésh%mlcﬁ%eérﬁttﬁattth@pBJerWeainréihénthlQmﬁlﬂ' atom sing and
spr eadi ng. evice as clainmed in claim9, characterised in that the 5

nozzl e (21 ) injects the liquid (2) into the flow of air (1) after the
flow of air hasilsiratedie Fgsri-4ube invéojon canlife useédaavnany diferehtaiehiniksiandc| ai m

g]; S.hf” ?‘it)eri)e% %#gnfh&e‘?"f‘%vﬁmsgﬁt%ré%fea% higﬁééwklﬁ'éxﬂdtﬂwngahé”'g&og _he.fllgw

A device as clintancs expaust girgs PEVQ@P\?&PHCF%TW'Mt el ﬁlff’%f:ﬁ@"’fﬁ@zi @(21) is
arranged in t lvexpeddive(rbanpnetbetdutippied withqirotection that has so far been reserved for

20 large vehicles and installations. The advantage of using the invention in connection
with exhaust pipes and the like is, in addition to a camouflaging mist, that the
exhaust gases are cooled, thus reducing the IR signature of the vehicle still more.
The lower liquid pressure also makes it possible to use water from an existing
sprinkler installation or the like. Moreover, the low water consumption of the device

25  implies that also'smaller vehicles, such as combat and transport vehicles, can carry
sufficient amount of liquid to provide an effective camauflaging mist.



i5 13. A device as clained in any one of clainms 9-12, characterised in that
the liquid (2) has a pressure of |ess than 20 bar, preferably 3-10 bar.

A devi ce aye in any one of clainms 9-13, characteris the
flow of air (gﬁgﬁﬁgs a speed of at least 30 m's, preferabl ;P%iag'l“i‘%@a*nf

15. A device as claimed in any one of clai%s 9-14, characterised in that
the liquid (2) is injected through one or nore nozzles (21 ). 16. A device
as claimed in any one of clains 9-15, characterised 25 in that the speed of
the flow of air determ nes the spectral properties of the mst.
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a] ca] ca] cg] gai%at] ca]tﬁqi }’ f@t&% rfé&% ?J(r: ?(]'tg@gKOZZY &10%Z& () -

k’'10% & ()-!. ' 10%the flow of air (1) atomises the Itqwd (2),
& () - 1092%: () -1 1Qp@néw of é‘iF‘ 1%9%&4&5 (r)e&dﬁ%,la@‘tfé&d@)salrﬁw(%)() 109&* & () -
0%Z& ()-1+10%& ()-$10%& ()-47ydE $10%Z& () - 109&Z& () -

109%Z& () - 109%Z&' () - &109%&Z& () 10%&' ()-"t J dE. S 109&& ()-1+109%&& () -
*109Z& () -10( 1@ (A methotiGhatRinpd inkdOIMZR ¢)h 2 b a~c t e ris e d inthatthe flow

of air (1) has a speed of at ieast 30 m/s where the liquid is injected.

3. A method as ¢claimedinclaim1or2, characteris e dinthatthe
liquid (2) has a pressure of less than 100 bar, preferably 0-50 bar.

15
4, A method as claimed in any one of claims 1-3, characterised
in that the liquid (2) is a injected through one or more nozzles (21) into the air duct
(10).

20 &, A method as claimed inany one ofclaims 14, c haracterised

in that the liquid (2) is atomised in two steps, first through the nozzie then In the flow
of air, and is spread through the flow of air (1).

6. A method as claimed in any one of claims 1-5, c haracterised
25  in that the size of the liquid droplets is controlied by the speed of the fiow of air,

7. A method as claimed in any one of claims1-6, c haracterised

in that the liquid (2) essentially consists of water with or without substances which,

for instance, affect the absorption properties of the mist, the coherence of the liquid
30 orthe freezing point of the liquid.

8. A method as ¢laimed in any oneofclaims1-7, characterised
in that the flow of air (1) has a speed of at least 30 m/s, preferably 30-150 m/s, and
that the liquid has a pressure of less than 20 bar, preferably 3-10 bar.

35
9. A device for generating a mist (3) to provide camouflage, ¢ h ar a ¢ -
teris e dinthatthe device comprises an air duct (10) conducting a flow of air
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1§ 13. A device as claimed inany one of claims 9-12, characterised
in that the liquid (2) has a pressure of less than 20 bar, preferably 3-10 bar.

14. Adevice as claimed inany one of claims 913, characterised
in that the flow of air (1) has a speed of at least 30 m/s, preferably 30-150 m/s.

20
15. Adevice as claimedinanyoneof claims9-14, characterised
in that the liquid (2) is injected through one or more nozzles (21).

16. A device as claimedinanyone of claims 9-15, ch aracterised
25 in that the speed of the flow of air determines the spectral properties of the mist.



