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GENERATI NG A LIQUID M ST *cooooz* The present invention rela Nmﬁm@mmmbod
and a device for generating a liquid mst for canmouflage of,

- ships, land vehicles, air vehicles and sfationary obj ects and as>%&coy
within the infrared and radar wavel engths. It is known t

i nstance water mst, can be used to canoufl age an obj ect or rm’mm,‘mmmmm'm
decoys. |f AMETHPECANDDENICEFRR BENERATING ALIQWID MIST be dif

di scover by IR neasurenent and radar. By controlling tenperature *@pdor
size of droplets of the |liquid used to generate the mst, it |s possible to
produce not Trel gresentinventieierelaies o ametn iapd aggvige foegeneratinaceiquiemittcoy f or
radar or | R fpgamsuf &Io@qmer &rmﬁlpsaumwmé@g afSRRICREIaNG stithaddjettd, ng

nozzles to atom se t and, s the mst. Liquid under high
pressure is if?e%?‘ﬂ‘?f% lﬁ‘ Eetf}ﬁféf%%ﬁ{ @gg"‘f’ﬂ‘éﬁl r%??'?f necessary. Patent
Specification EP 0 221 469 B discl oses an exanple of a device for producing
a decoy ar uf | age_.b ! is
Genor at ed by ARiReRdFat e OO HiSsathte TBl o Be ibF 1 Chimgk AR GBI
liquid is eja@doecdune decayst ténanlopjetcms@ogeredrbawab&rzmets it will bie am&ko des-
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of m st has ore next” | ayer been positioned,
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781 Al di sclps@hiRaled fidt Whith BEAPERCRE dedhy fEagatorB Hntig teVicsyls wat er
m st corrprl sing a plurality of pairs of nozzles consisting of one nozzle
for atoniOsi ng of liquid and one nozzle arranged at an angle thereto and

i ntended fOrKrﬁ?dD\Fmdé?\ﬁc‘eedorege"neréﬁagemlsﬂa?eeljsmgtnedzlézhtomigﬂmsbhbe Bdquidraser nozzl e
in the formof a layer ter ropl et Jhi i !
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m st. Pri or -reecessary PatentSpetifigationrER 01281 4688 disclonssan exam!eocuﬁas@ewqeozzl es,
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produce a co req UI orewarning tine in case of
an attadb bygenﬁfﬁtefébhmaés ohwaﬁehgr%%@s Ipé%}/'deArW"é‘taiﬂm%F n??@ieﬂ Eheyligidd it es

m st having é}e&é@ﬁlﬁérﬁﬁtmnﬂf%réug}pdhetnoiﬂé@ A dRAKLEEIOS iferrfittant s@em of
inportant to the capabil
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protection agat Agér vas BedArpositiohed which increases the cisk ukdiseveriher ef ore at | east
two types of atom ser nozzles are frequently used, one generating an IR

m st and one generating a radar mst; a nethod requiring nmuch space and
meki ng t20e deerman RatprtrBreciicatidor R3¢ 10617184 Afedisdesesadaviaesongenerating@ngssur e

of 250-300 r?_léo‘??? a %?rﬂrnﬂg%ﬁ/afetf'ﬁ'ugeédnﬁﬁ% ind a’-Blugﬁlltydéf%h?B?no%s%n&@ts ults

not only in er and power. consunpti on al'so pl aces great
demands on pn@eéon%mﬁ@:fpr alegrisingiot liqwid angeone npzglg| airapged Flb?” 3?9{%#@"‘?@ al so

a risk of t%dﬂh@ﬁﬁé&fcr@@my@se@air r\ga@rw&é@{e@mrb@% tAB Gtdrhiseric2ziedh ed

obj ect bein vered wt at om ser
nozzl es ar quFg‘ﬁﬁb‘?f aolﬁy%l'quf’vagea[rqr?@?tés+h'§§;¥8r 'Pil'tlh}' ’?V‘&gftsaérn?/mgbee t he wat er
used i s 2s5ak ecompressedrairseaziepviereby thiedayankespread asdt fosmamymisb i ncl ude price
i ncreasing devices for filtering of water in the m st-generating devi ce.
Mor eover, atom ser nozzles are poor at spreading the generated m st, which
makes it ned%rmarlytecmlm,l@eofegepemtlag mist byfmeansAf @tonisergwageathoweveif ficient

llayer of m sg, séf?orﬁ%évﬁaﬁd@%i’en&@é Q%kefﬁthltelé)lohﬂ titlel to p?éuu%eraec%fﬂﬁlée' n a

ni st - gener atl ng evi ce havin i gh over consumption and
i ncl udi ng a MskusyeawiEng aflongafpmyvaawag HE‘&\)’S}C Gneattagk by, for example,

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



The object of the present invention is to generate and spread mst in a
nore efficient way and to design a sinpler device than before. A further
object is to provide drop 15 lets w thout using space-requiring and heavy

- i.nstallations to produce high water presgures. The above objects are
achieved by a nethod and a device according to clains 1 and 9. 20 The
invention will now be described in nore detail by way of enbodi ments and

wi th ref er enreduce théidesitetioigeaofydropletdr which gasults nolilch aHhigh watargnd t op pl an
view of a Shlgﬁﬁe?gﬁﬁs[?@?pqloﬂ@wﬁlggglabﬁé’ §idat Bé}nar?& SH Siped cohMtioAs BRd FheeclU' pped

with the inWR I nventron on an air vehicle, q%
shows the i rikeninicold \&Qﬁth@remew ts alsosa Fisk efithe PlanFRIdI0ZZIrs Being ClaggRe oY igE; r st

embodi ment OJ Sttgg de&@& b9j@ct tEahrsb co@e?ém e SRRPER a&éﬂ)@ﬂsmt thef the

i nvention, shows e invepti 1
shows a %hi p?t?fﬁyseémﬁziﬁ?eﬁieﬂ%ﬁe%bﬂgkﬁ Qaé“‘('% eFB‘?"'ﬁ'@!t‘féFaaﬁqSHﬂ’eé%H‘ s"ﬁ? d| ng
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an air vehi gl ﬁl&ra dg/ diilo ﬁigftsoegﬁ?ﬁ a%“fﬁ:‘ener@éer SIHiPRES fopMaldindll object. AII

m st - generatq vice slow aircraft and 3 ground
vehi cl edp sughllAbisgesuitatin ammsttgmgqmgtde\\/@mhéwes a highhwater 8@ PPMd wi t h

m st gener at 'd& \Aﬂﬁﬁﬁ&?énd |h8|u8|h§%%r6éﬁﬁ1%1b& Bﬂaﬁ@,%cvhéafv%bbmpb@bm§ not
unlimted, used on a Ship. At the sane tine the [imtations as to
space and vvel ght are narrow. Therefore a light and small m st-generating

device with thé %&QFM&&W lrﬁénﬂldrqwtéiger’feratefaﬂw sprdadanispiera moreu¢fécients
i mport ant .

ener n v 4 J.ace g
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war ehousiss. Ié(e(mmduntgplmg)sndme requiemg amchheavyhnstalationsotodprodupe high watenj ect ed
into a flow % sﬂré (hot or 10 cold). The flow of air should be strong) at
| east 30 rﬂsp B preferably significantly stronger (up to 277 m's). Wen
the liquid enters the flow of air, the liquid droplets will be atom sed.
The |iquid dfﬁ%oérgatv [b%& SBIChIBYES B 5 Fndthet AhcPadNicabdcording foodaime M st. By
varyi ng the spee he flow of air, the size of the liquid droplets can
be affected.an®P.i ndi cati on of an approaching threat involving a radar
hom ng dgvice 15 results in the |IC|UId droplets of the m st being adjusted

t fl t he qbj th e i ction.
L OFha et e BB ot 8 whh SEHRASA AR g o1
whi ch canoufrefegesceravied ecopimpanying ldrawingse in whichr ed range. The size and power

of absorption of the droplets and, thus, the spectral properties of the

m st can al so be affected bly t he deS|gn of the air duct, the I|qU|d pres
Fig. 1 is a top plan view of a ship equipped with the invention, :
i

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. 5 shows a first embodiment of the invention,
Fig. 6 shows a second embodiment 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 nﬁist

according to the invention. The device (4) spreads mist (3) round the ship (5). Coh-

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 devicé
(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



. 20 sure, additives and the design of the nozzles. For instance, water,

optionally with an alkali netal added, for instance sodium can be used to

increase the tenperature of the mst still nore, or electromagnetically
- r.eflecting substances, for instance nmetag powder, to produce a decoy. 25
Figs 5-7 illustrate different enbodi ments of the invention. Fig. 5 shows an

air duct (10) consisting of a pipe (11 ) through which a strong flaow of air
(1) passes.groumbethicies, pucti aseombas anddigneporhyehiqlen, cRBSe egHIPPER IR (11 ),

liquid (2) g%{nefﬁt@ﬁtd‘?%%é th%sa%gése tl'(e2§up)ply' d?‘lleH @néﬂLmWnQéd ajsrwr(eh ). The

flow of air (t:] 8 above 3 at qmi s
i nj ected |i cised on Qiﬁ@)pﬁtélﬁ%s%mﬂ gt Hgltth@sa,s(g?)p%q@ éml"&?igl?tcﬁr%ng@o‘ﬁ m st

(3). Fig. 6 THéré\‘%Fer é‘ﬁ%ﬁ anb sﬁﬂl@dtt%ré@hgr&vkbwnhlaquwdoﬁél)mptmnl dafjliqaited i nto
the flow of al ef

ore the f f air has | Fig. 7
shows a ©hi raif @élﬂ%ﬁ’t‘”%éf’ 5"%9"*%%0 SIS A g%%fag? ia)létjegﬁcaerégnged in
the pipe (1ladjacehb® Nstatdresy viiect, &6 instanchartillerya(Tyduidges, depotsend of the pi pe
but may al so be arranged i nside the pipe, for instance one nozzl e arranged
in the cent r¥§Poyses: pipe and the flow of air or a plurality of nozzles
arranged concentrically in the flow of air. 4 The invention presents a
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necessary, bu ans_tha ui can be
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t dth ffi i
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using a considéra onents conpare th roart.
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required. It will also be t se, a | awer ter i ch
means that tPREIGONEPE FUg lﬁ’B@%@fﬂe% Ytag dei'gnﬂg%ﬁ% dsl{% gﬁeshl gggs 1- 4,
the i nvemt i ogure aatiditves and trendesigmyofdihé hezziast Forihstahess water, omtjoeeusswnh an
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i nst ance exh at1on cation and in
an i nexpensithe nmiststi mdre, m’@lﬂthmgmﬁfﬂqallbfaﬂﬁm %Staﬁﬁ@s feldngangeametdben

reserved for i and installations. The advantage of using
the inventi o%&?dnérgtéﬁeac@?oaﬁ&e\%% h exhaust pipes and the like is, in addition

to a canouflaging mst, that the exhaust gases are cool ed, thus reducing

t hE IR szszlnahgég Oiludthie HiEBieht Bmbditlentsstehe ihentloavFiy. b showslapaesisctr e al so
makes it POS
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CLAIMS 1. A rovi de canoufl age or decoys
by a 5 |iqui30 (29, aemisgs th@j'@@@tég liqyig & ‘éfopleéﬁ/@ﬂﬁs%??ds(tmefroﬂl?tﬁwéacp ATt ar
i s a déd‘ té‘ﬁhst( )the flow of air (1) is generated in an air duct (10); -

the fl ow air %) atom ses the liquid (2);

Fig. 6 illustrates an embodiment where the liquid (2) is injected into the flow of air (1)
before the flow of air has left the pipe (11). Fig. 7 shows a third embodiment where a
number of nozzles (21) are arranged in the pipe (11). The nozzles need

35 not be arranged in the wall of the pipe but may also be arranged inside the pipe, for
instance one nozzle arranged in the centre of the pipe and the flow of air or a
plurality of nozzles arranged concentrically in the flow of air.



- the flowof air (1 ) spreads the atomsed liquid as a mst (3). 10 2. A
nmethod as claimed inclaiml) char actari sadinthat the flow of
air (1) has a speed of at least 30 nis where the liquid is injected. 3. A
nethod as claimed inclaimlor 2, ¢c hagr actari sadinthat the

liquid (2) has a pressure of |ess than 100 bar, preferably 0-50 bar. 15 4.
A nethod as clainmed in any one of clains 1-3, c har actar i sadin
that the I|qtnednqa»)tuonspresentqenmmUendimdugﬂammpMWItmmeﬂaéb AMPNY) i nto

the air duct {u?r%mggghéIlqtf‘%ﬂ}fétpr?ﬂe??nRN ﬁflkﬂtlﬁ’ﬂugr?{?\% ozzie!(#4)Ehdl-4, ¢ h

aracta® tomsed in two ste
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pr essur el0of thesm/entn@mcaosmaaq misit &T @m@m gffigienmpaper usinga consigelatbe f or
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), and a nozdavice(wl by rejptivedt iy coBIRAFas! ?’F%weg P??fflmbswta{?d oH]yecg}e a

liquid (2) 'ﬁﬂe%h%hﬁ%éﬁnsadré réql:)reﬁ Olf willta0s6 Isé mssamito&meemldwegwatb@ A
devi ce as cl ai ned nh gdlnthat the 5

nozzle (21 )PPRTERLY @h@eppﬁmagth(eﬁomfeﬁ{%qwrﬁ@ep{lg\ﬁmsag air (1) after the

flow of '@ r has left the air duct (10). 11. A device as clainmed in claim9,

charac é? ﬁ\uftiat?§ B\Zﬁg b Lﬂé%YérmSnPQXBE‘Efé jn}nénpld%rrénttvgﬁlcieb‘l%d into
W

the fl ow of ref oW O aves the air duct
(10). 12. A chjedtscParticudrlyithese that arealreadylequippedavith exhaust eans; faf 5 ¢ jn

that the nozglg t@dxnaukEpifbd G\RREIatioh, IBR wilblit rhddh hodficdtidf aatin daict .

inexpensive manner be equipped with protection 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
a sufficient amount of liquid to provide an effective camouflaging mist.



15 13. A device as claimed in any one of claims 9-12) char act ar i s
adinthat the liquid (2) has a pressure of |less than 20 bar, preferably
3-10 bar. 14. A device as clainmed in any one of claims 9-13, c har ac't
ari sadinthat the flowof air (1 )ghas a speed of at least 30 ns,
preferably 30-150 mis. 20 15. A device as clainmed in any one of clains
9-14, char actar i sadinthat the liquid (2) is injected through
one or nore nozzles (21 ). 16. A device as clained in any one of clains
9-15, ¢ h a(%LKqN%t ari sad?25in that the speed of the flow of air
dﬁ_t\e[]m nes the spectral properties of the mst. .Aa.A& A9. A9l . A9. AMBnU
rhj\ h:
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5( ( (| wr nibcn Viaed @4 Peing dniedte alpwof At {)e £ Pf {3 ai Eaf dd) Eaf 3] ca] cal cal c
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10 2 A method as claimedinclaim1, characteris e dinthatthe flow

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

3. A method as claimedinclaim1or2, characterisedinthatthe
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 5. A method as claimed in any one of claims 1-4, c haracterised

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

6. A method as claimed inany one of claims 1-5, characterised
25 in that the size of the liquid droplets is controlled by the speed of the flow of air.

7. A method as claimed inany one of claims 1-6, 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 or the freezing point of the liquid.

8. A method as claimed inany one of claims 1-7, 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, c h ar a ¢ -
teris e d inthatthe device comprises an air duct (10) conducting a flow of air
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nozzle (21) is arranged in the wall (11) of the air duct.

15 13. A device as claimed in anyone of claims 9-12, c haracterised
in that the liquid (2) has a pressure of less than 20 bar, preferably 3-10 bar.

14. A device as claimed in any one of claims 9-13, c haracterised
in that the flow of air (1) has a speed of at least 30 m/s, preferably 30-150 m/s.

20
15. A device as claimed in any one of claims 9-14, c haracterised
in that the liquid (2) is injected through one or more nozzles (21).

16. A device as claimed in any one of claims 9-15, ch aracterised
25 inthat the speed of the flow of air determines the spectral properties of the mist.



