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signature of hot exhausting gases Field of the Invention The invention
relates to a device according to the preanble to claim1 for reducing the

signature of units as regards diff mﬁmof emtted and refl ected
energi es. SWRHEAM®Mi ts nay be mi |\m\mmmmmm e units or PEEFRNIBT436
transport) such as stationary electric,ggwer plants and respectively
mlitary vessels and vehicles. The device ains at) for instance, reducing

engi nes. vent | IIEVICF IS rEmiing aiF Nigtfitinig B hos S ifhibe €865 <" "ana
mastering the surveillance radiation, for instance radar radi ation, which

is 10 reflect e_.h)&.tﬂMﬁmlst device. Background Art The aimis to reduce
the signature of e.g. mlitary vehicles using stealth technique. 15 This is

achi eved, |nter aI|a t he vehicles b ent ed
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radi ati on) Such as Tradar ralatlon a] at.i on. _whic
can be det ect edlegjic PW%@F?@E?T%"" respectye Yr’@’ﬂiﬁ@é’ﬁsw %"Héfe'%?s (j@géjgv'ﬁ%? 75 cool ed
bef ore bei ng e, tdr @tdtanés reduckgithd IR ratiistiontfrom erisgien ot hot gassh, suck asur f aces

associ ated wit Qxhat]g‘t aﬂ%% ah%nélsS V?Atn‘a)dorf SP5CR8Ning i ffor Sifferdht kiR oput

according to prior- I nst an Lr, fr t.h
exterior bei ngumits, arfaasteringthe swysilanse raggg%?%éqsg%ew%ﬁ@% “g’mh $" Brhe
effect of yhe r¥BaEsby R ekhgush@dlicesi gnature of the vehicle hi ghI y depends
on the difference between the heat radiation fromt e. from
the surfaces of the exhaust as well as the emtted mm Imww ’ﬂ“l“lﬂnd t he parts
of the vehi cl eBatkardund itr ound t he exhaust. Attenpts are to reduce
difference to such an extent that the exhaust 30 cannot B&-l ocal i sed on a

sensor image of, the vess fer bI e
exhaust dogs n&f‘e Q'Hbl's? regH%e%B? aiﬁg{ﬁﬁrpeo yphga@yei{%%ms%t&% fe@@rﬁlg%g]n of
radar enerdy cIhlslmaqh@ded:adel’sallg.rhwth%mql%s ketra@s dirrag Possikle erexeded K@Mt i oned
steal th techni gugingHrdnvisiRy eiBRatiéRErérh eroalhaenﬁdét R sURSces @€ emitted howrdi at i on

35 or letting as e .l e erm ned
di rection whi cH2i% %HF’P@rfgﬁ%‘=§’r‘9 er?%gormsiaé’? 9 31 % gr[eﬁ-g Ssrg%%gggga(%ﬁé

absor pti on canef@ppenyTricuirveillMizeadistrtody e POHWaFe ladiRtias Gugiyasisden al
absor bi ng miteBLl%Eé’chi?atTohe surfaces of the vehicle, The reflection can be
controlled by the vessel being made with plane surfaces which are

el ectrical ¥} conductive and by not having cavities with inner corners that
cause scat t er edhe bédteadiation, wliich ¢em heatetsicted by densors pan W redueed byHheshot

signature adap%aéés%,ng B6iell BeoR] By én%tt@ V\@E'r@&ﬁt%‘sd t'ﬂe@éi‘n;%ﬂ&@r@tdfﬂ{e' ed
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transm ssi on. Acqadibg udriar-ay teghraie, faminstance, Dy fresh aic frem thef extarior being cl e
happens t 0,60MisFoMFEPalR gaRE Haforé BEiREEMKEA. I TRE eFB& of the exhaust on the

heat signature of the vehicle highly depends on the difference between the heat

radiation from the exhaust, i.e. from the surfaces of the exhaust as well as the

emitted hot gases, and the parts of the vehicle which surround the exhaust.

Attempts are made to reduce this difference to such an extent that the exhaust

30 cannot be localised on a sensor image of the vessel and preferably to such an
extent that the exhaust does not add to the signature of the vessel.

The reflection of radar energy can be reduced significantly according to the above-

mentioned stealth technique, usually by the vehicle absorbing the received radiation
35  orletting as much as possible thereof be reflected in a predetermined direction

which is different from the direction to the sender. The absorption can be provided



10" In the known exhausts, the reflecting radar energy is usually not taken
Into consideration. In nost cases, they have naked cavity-formng outlets
even if they are signature adapted to IR radiation. A conmon known

enbodi nent is an exhaust pipe which is surrounded by a pipe to mhlch fresh
air is suppMEYREE supply of this air can be driven by REHHNE018743

electric fan or by the exhaust gases acting as a drive 15 gas in an outlet
part formed as an ejector. The drawbacks of the known solutions to the
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25 Techni cal
menti oned by weflectéd mrwmugumqllemmamerrreajhacgemiar n@gt&argafmemr@ wit hot gases

exhausted fromyefd e‘ﬂgl g%ﬁﬁmrac%‘?mtﬁéeéhné@cbe\f@&%@d&oaBé(ryiﬁi@Qi@Qreefto fhee devi ce,
their radiation anp ction heat . and r adar

radi ati on froM°6%t{PP&é§a$§9?‘ssé%'bﬁ Péséﬁaaféx%’eﬁtr?alﬂ“apsééf'%‘aﬁéé gl accept abl e
| evel , The Sol héppens fohsompribe arets fosmed s eyt réfiectolre devi ce bei ng gi ven the
features that are evident from 35 the appended clains. According to the

i nvention, an exhaust device is suggested, which c ri.ses m xi ng means
and a prot &t i Wgherkagy e’ﬂhﬁ“%t’néherﬁeﬁ‘?cr%@g r?éah%"emﬁ%uwﬂy@%@?”é{}‘%°°

03/ 004296 3 PC&' H&EfGN. (3§ casesctheywhave rekedkcavitgifogang whileth even itthey are t han t he
hot gases, Qégﬁureta(aﬁﬁtQQ ko Ihhg&tlo-ﬁh}\%orﬁﬁﬁﬂ'ﬂﬂo\ﬂﬁén%ﬂn@ﬁ |§arﬂ=§(§am ?E‘ has

al r eady been us | nst ance Rﬁ gell |8 8 erably
air fromthe aWh’ﬁEEfﬁé’f@“@%PP&@rﬂ!ﬂeﬁ@“‘f‘ﬁaf'@%'%%‘é‘ls SURIHE é\‘?lsb'ﬁp'Yg B§25t ed t hen
to pass the m ggthadriveh bpwetnos dflaneletrivdapbrebydhe Exhaust gases acting as a drive

15  gas in an outlet part formed as an sjector.

The drawbacks of the known solutions to the problem are that
- they do not sufficiently consider the problems with the compromising emission of
heat and/or the reflection of radar energy
20 - they often utilise complicated equipment, such as electric fans, which makes the
devices complicated and expensive to manufacture and maintain as well as
vulnerable in a fighting environment.

Description of the Invention
25

Technical Problem

The object of the invention is to provide a device as mentioned by way of introduc-

tion for reducing the signature of hot gases exhausted from, for instance, vehicles

and vessels. By means of the device, their radiation and/or reflection of, for instance,
30 IR heat and radar radiation from devices for such exhausts should be reduced to an

acceptable level.

The Solution
This object is achieved by the device being given the features that are evident from
35 the appended claims.

According to the invention, an exhaust device is suggested, which comprises a
mixing means and a protecting means. In the mixing means, the hot gases are



The protecting neans is relative to the vessel arranged outside the m xing
nmeans or at |east parts thereof, for instance an outlet, in order to naster
the surveillance radiation so that these parts do not reflect the radiation
nore than to an acceptable extent. 10 Moreover, it is suggested that the
prot ecting NEURLIPES adapted to pass the entire mixed gas FEHREVISI43part s
thereof, to the atnosphere. To this end t3he protecting neans is provided
wi th ducts for conducting gases. These gases can be m xed gases only. In

the preferred enbodinment, such ducts are, however | so supply
the second gas f“"ieﬂév"geraesﬁﬁ°rﬁfgrasf'&'b°ﬁ1'st ﬁoé’qeémaggri‘eow g?%e%t ﬁé’rér%§$€%g°?mrré§hs. Waen
changi ng t he diThisct¢amd gak carnibe ggas Whigwkas alngadyskeen ugedtindhareyit, foe ingta8ee  The
parts of the pyQlaeid Nt RRREIErabl iaf frofite MRRESKErONUrIUNGAg BRSBSsel ahe DY

t hermal conducti on, be cgé)l ed b tg\eE{F_arc&s}‘atﬂhr(%ug{.}s ich cool fresh air
flows. As a reSYi¢e isafant 3?8'8!"%%@& edPEELYHHI QY © BB % they are
emtted to 6he exterior. 20 The m xi ng neans nmay be a notor-driven fan, but

preferably, if ; i ; i it &) ector
preferably, 1t ghgsrothﬁi.n@%% (DAY SivE AP E FEYSELarRRGU Lo I TDMHB AAKihE meds

ese. The ejector 1s sinple and ages t hout notor

or other novabPkle P?gs.thﬁfﬁ"&i‘?fé*ﬁta"f:ﬁ@“Qﬂ@zég&dértﬁi’?@&?&kﬂﬁ”r‘feﬁfaf'??e out | et
nozzl e of the ejdiatiboso thahtheke partidve®t wiflédt éreondiaton morg Shandape peteptableof t he
m xed gas and, s, its maxi mumtenperature. Except the use of a
conventional ejector, the use of an ejector is suggested, which is adapted
to the purﬂese and that is fornmed of, inter alia, a nunber of guide vanes.
In a further detedovpriing sughéstecethbicths proteetingreears belagigpted édpase theoentire se al so
a space 30 to i o) i3 ected. But,

ﬁtfeﬂeg:bg% 86w 4t bl ook @hmta SndRE AR UL theiroteeny

according to t eferred € 1e space accomo es essentially
the entire ni xMegnHrisrevidediyith dugts for confugtingases JHEREPA5ES SINHRE THEd vessel |
but is preferaghseslongainate pratir@d embodiment, such ducts aren hdweee, also ushetesi de of

t he vessel ,-ang i L t . eCt | iNg this
openi ng. - THE s uprl e Spicilall HERER bt e BuBh Lo R Reah: (e

cup- shaped sherhangifgitediggclionofitba;oasdiowsribs §aMe dyGtsimay Py usade TRe B%'ysd’ff t he
vessel . A pi petrrprotectd nidhe whith arétedatedi by nhikezl ghised tan, by theemal conduotighict t he

hat gas to the_pi xl 4. SEQ1/ e protecting
moant coul d ek eiop e i tplbh McRRAd M o helis RO R ol e A T The
prot ecti ng nead3sesai® aoaetk Avandeiese they aragreitedhtodlen triokbsor bi ng mat eri al

whi ch all opn, for instance, m xed gases to be screened through. But, as in

the preferred I, it J.s h i ce on
t he one hand 5%559?%@'3’5%%1135‘5? o??_%@?‘%g'aﬁvr%g\f/%enn? Eé@'%?%@gﬁﬁéﬁ P%@%R%‘%aﬁ t he
space to be repreéeture@bo\reeat@omhemraﬂ@e@&whléh [9i dkiverpbyibeses Tagelectsnist he ot her
Pﬁnd, b%/ bf! Ng sifiid et athgeswahduOmbiopbt @ReriRivaBIE pbits. Mbeecvbt, Ge @s?é ae;ahof

e protecting NS i. S on,.: S .as for e
parts of the vé’ﬂ?e@“zé"\kﬁ‘.“?ﬁ’n@%%ﬁen%fq'{"{égé_e‘i’hgﬁéﬁfetd ?Ssa?ffggeag%%ineved if the
openi ngs oR5satemperature ofthetmixecbgasandsthvg, 48 magmuptiempergtuse: Exeept B yseans have
a circunf er encef 4 behvehiaaldjectdt B8 uss ofdibdjdcdr is duaGestéte whikk & R1agtel tothet he

surveillance radiation nd, i f outer surface of e _protecting neans is
pl ane and fl usRuW°?%aq%tgg\/'%f5°§r3Fé Q;ﬁ”%,’gﬁana nﬁ@égrcogrgf"glehpn Sterial properties.
For good efficiency, the protecting neans should contain an electrically

co ?ﬂu ﬂ] i vg mat ﬂ;g 4 :llnh&%ﬁélb?ﬁéﬁt?gé fé}d’&?ﬁﬂ dév@é{s\b%t@g%télfto @emplisetdiseea ﬁaé act

Wi e y he. ve , e pratecting, neans._is pesides
hrranged uibh & Wbt Rhetef e vgu wer B R s oI BIN sl 1B o o
obt ai ned i n t hergferradtesntivdimant the $pacpacsiomptodatgs pssentialiy the enttiee miging of t he
vessel . If it baROTHRQRSdetofidltR af4Rded R thé (38, B el Ibédiqd Wi th a
radi ati on- absor bj n% e}:‘%ent. The devi, ctg w || i\hen be r ggr clg(g ) rpart of the
plane 20 sect i GRBANEREN 0&JAnstanse (0 A 5108 Atbe NEwshl APR FAMIGLPGWAREBY e, ¢ o,
for instance, theprotading reeagssoverieg this apesing.clwapacelib émiten iswards inf agas- does not
have to be sgui ﬁi&ht%%@rtzﬂéc%ﬂaﬂeﬁﬁ%ﬁ WHI sMHaRE pefiptenP FiRdd o thY sidd sfge, for
instance if the surr % i ng veh|@1le|‘ég\£1/alrl1 e S not ﬁlanec.1 25 | qtor%?r not to
i ncrease the | @Pﬁ‘ﬁ' BiPR agended dhrovabiahole ipdne shefl 15 Hspd IR pndect e Nt anged

wi t h screeni ngges rtbaitmixingongarevent heat, especially IR radiation, from
radiating directly to the exterior fromthe hot gases and parts of the

devi ce which are heated by these gases. The screening el enments can be

positioned in the protecting neans, for instance, in the formof a grating
or as parts of the m xi ng neans, such as the



30 above-nentioned gui de vanes of an ejector. Advantages According to the
inventi'on, a sinple device is obtained for emtting hot gases froma vessel
wi thout significantly increasing the signature of the vehicles. It may here
be 35 nmentioned that the exhaust is usable also on boats in which

previously MRE¥MRAUst gases were emitted bel ow the wat er PSUPFHOE or
reduced IR signature. Wth inproved sonar4 systens, however, this is no

| onger possi bl e. WO 03/004296 5 Description of the Draw ngs
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particul arly dist h t I t f
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the protecting means should contain an electrically conductive material and
preferably be in galvanic or conductive contact with the body of the vehicle.
15
If the protecting means is besides arranged with a good fit in the vessel wall, no
reflecting cavities are obtained in the joints between the protecting means and the
rest of the vessel. If it is not possible to avoid gaps, these should be filled with a
radiation-absorbing agent. The device will then be regarded as part of the plane
20 section of the vessel wall and adds nothing, or very little, to, for instance, the radar
signature of the vessel. The outer surface does not have to be quite plane. It could
have the shape of a pyramid or ridge, for instance if the surrounding vehicle wall is
not plane.

25  In order not to increase the IR signature of the vessel, the exhaust device is arrang-
ed with screening elements to prevent heat, especially IR radiation, from radiating
directly to the exterior from the hot gases and parts of the device which are heated
by these gases. The screening elements can be positioned in the protecting means,
for instance, in the form of a grating or as parts of the mixing means, such as the

30 above-mentioned guide vanes of an ejector.

Advantages

According to the invention, a simple device is obtained for emitting hot gases from

a vessel without significantly increasing the signature of the vehicles. It may here be
35 mentioned that the exhaust is usable also on boats in which previously the exhaust

gases were emitted below the water surface for reduced IR signature. With

improved sonar systems, however, this is no longer possible.



30 Figs 1 a and 1 b show an exhaust the m xi ng neans of which is a
conventional ly designed ejector. The ejector is acconmmpdated in a space
which is arranged inside the armour plating. The exhaust shown in Fig. 3
has, however, an ejector which is specifically designed for the purpose and
i s acconmodd¥@ep/i0#296 space which essentially is |ocated o8EESBHE/AOI43E ar nour
plating. 35 In Figs l1a and 3, the designagions 1 and 2 are side walls of
arnmour plating of the tank. Said exhausts 5, 8 are flush nmounted in
openings 3, 4 in these walls. Exhaust pipes 7, 8 are arranged fromthe
engi ne of the Deatription ofithe Dremines: . WO 03/ 004296 PCT/ SE01/01436 6 The .
exhaust 5 in Figs 1 a and 1 b has as its nmain conponents an ejector 9, a
protecting neans_ 10 and RN 3Ly i l\ithirSfefePEeRANES a

par al | el epi ped pr?lfggﬁ%ﬁmg%dc'#%wgﬁngs tégcibgeﬁé?memétoﬁ?;t%thér gtect | ng_ heans 10
a 5 space 12 iﬁcvwmnﬂﬁviﬂ%éfaé@f@ét'ﬂ)whicg“?rrP'gff‘é‘Eﬁif‘”W@s giapate SAPAE g? 5t eel
sheet and i gpehyihe¥sgurss. gases and attached in a gas-tight nmanner to the
inside of the side wall of the tank at the opening edge by nmeans of screws
{not shown) and a sealing and heat-insulating flat gasket. As result, the
space i s conpl et el ¥igs é@israosigortal inngitycing spclien ofya f5st Altpiwa Vérﬂi.theﬁ%g'c‘éxhaust

pi pe of the tank ext&@pdlsy fohd Gersipnfe etntirgughawst ddsesfrooegtankiol e 13 in one
side wall of the shell. A heat-insulating and sealing gland (not shown) is
arranged between the pipe and the shell round said hole. The elﬁgt or 9is a
mul ti st age 16 ect or Figndb slawsrthe davics imbighta in grvepisakiangithding sertien B8t i onal 1y
symetrical |y nount&ghe@thréugh@on | ongi tudi nal axis, one part being 15
positioned at a distance fromthe other in the following order: a main
nozzl e 14) two internedi ate nozzles 15 and an expansi on nozzle 16. Each of
the parts, as wel | Figs 2i$elodgitimalsestianel adeatedting meapnniom e feyicd iFeghth a
design and size, byn§ahgideadil oNs and testings, that the ejector has
obt ai ned t he desireg qualities. 20 The main nozzle 14 is tubular and nade
of heat resiStant pressed steel sheet and attached by nmeans of threads to
the end of the exhdig® ipa pegivdinersectianeafdseeondi atemative qf theglaviee space. It has
a dianeter decreasing towards its free end, whose final dinension is nost

inportant to the operation of the ejector. The two | I | AL.€ zzles 15
are uniform the | &% &S f (onefudial see °"\ﬂ§fzﬁr%¥eg'8igﬁbea§% ﬂéﬁttﬁ%%gr} @gt%r t han
the former. They afneda&ainul arly made of pressed netal sheet with a
decreasing gjaneter just |ike the main nozzle and are each attached to the
bottom of the shell by neans of a netal sheet double support 17. The
expansi on nozzl%’iﬂ—ﬂ’éﬁlﬁﬁmﬁﬁ al so made of pressed netal sheet, has an
inlet 30 part which resenbles the internediate nozzl es. However, the

expansi on nozzl ﬁqeo%ﬁnzo%ﬁnerﬂv e d@sér@&& B iBshe/tihlo Aifitaiosk dfahesxnmat fat e part,
Into an expansi on tube at t

ose en he expansi on nozzl|.e i.s by
wel ding to a pa®trustgasshAafl gtk %@@a%@@ B'f géfFB%t eglt?rﬂ?tgﬁ h&rﬁ%?égl n the
wal | . The pzs tiéthems dmtHe onahandthe sompdsitiod of the mixindoeansrandnen He@ther of t he

shel |, divides N 1] i Aa 3btharkethepor ti on
20. The prot ect'ig%g’ '?r‘gi"ﬁ"g“%ﬁ fl?rlae%qegﬂ e)éhgl?éagﬁén tQEhejac?mauﬂdpla’mﬂg n

. e 10 S sal gage,lZ tovvardg th(e e?tserri%&{ 21
and acts as a | iP¥eniian ismot imitedite the combinptiens REMing Means ad ogATIROR PRSYIRSY e
tank side. The g@av.gn of the WO 03/00429G 7 PCT/ SEO1/0143G protecting
nmeans i s nost easily described by indicating the function of the exhaust.
As exhaust gases flow out through the ejector nozzle, .a ne ative|| ressure
i s generat e®0 i nFighaa endak show Frrexhpushthe mixipgMears e whighiisd covemiROANs uppl i ed
by suction to tbesighedieftgtop Thbiefsdtol 8 adtortredatqatio @ spaseowidh id arargeddnsided i n
the protecting ans_or, .for i ; e
protecting rreanér‘%a?ﬁﬁo‘fr%aw@rmgv%@%é#ﬁgné@gﬂg&g@%gg%vgés%,e%lrag% hgﬂ%@ﬁ& W th
this fresh air srecificalydiegiarassfonhe Byrraseangds aEgmntydeted i srase “i&‘t?glteﬁﬁﬁ"zo of
the space, WhosgalpiLiB&dtécondige/Pe aimms platng.c acts to pass these gases to the
exterior thé ugh other ducts nade in the protecting nmeans or, for instance,
through a g g out side the protecting neans. _ .
In Figs 1a and 3, the designations 1 and 2 are side walls of armour plating of the
tank. Said exhausts 5, 6 are flush mounted in openings 3, 4 in these walls. Exhaust

pipes 7, 8 are arranged from the engine of the tank to its exhaust.



10 Moreover the protecting neans is arranged so that radar radiation
behaves in the sane way on its outer surface as on the wall surfaces
surroundi ng the protecting neans and so that it does not |et out any heat
radi ati on from hot gases and parts | ocated inside the protecting neans. 15
For said sp&’(%’-”f"@“zﬁ‘g | ocated inside the arnour plating of PEHEERAMRS t he
protecting neans conprises a plate 22, sae Fig. 2, which, when conpl eted,
has the same protective value as the walls of the tank. The plate is
conveniently nmade of arnour plating, slightly thicker than the arnour
plating in the walls of the tank. The plate has 20 through holes 23 to be
passed by fresih@iexhaastd lrergedagaseBhaél'meitsrmaiesorap@ema@e egctdr&@s@r and have a

diameter in th ro?éﬁl m%h“s ﬁ%dmfnﬁtkhg'sﬁelﬁﬁﬁ%ﬁ@h&lﬁs?&?ﬁne@@?ﬁy s radar, as
described in t I nt uct or%aﬂart

es awgq%q = 9 nm has
been sel ect ed WPWH'&“@H"Q&B d syfrpundsitogetheryrith ShePrpiegtips 9%e of the
gas flows i5 Obpaenadh whibh fﬁbejemdr&rurraoged Tee phelitiemade 6fisteedishdehamt al i a, by

the size of thg, rfib IGR c}é‘pgsefs*%ﬁdq{té @E‘ﬁ-ﬁ l’?ﬁﬁﬂaﬁ&?mthgh&dmoﬁh‘é sklaqudid be

electrically co 0 the tan Flts out er
surface flush @ftAtankat Bigogeniagpdaedy negang HESCFW“% Pwn)ﬁﬂg 378308 ¥W¥ul d be
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conducted through the protecting WO 031004296 10 PCT/ SE01/ 01436
To prevent IR heat from radiating through the plate holes, the protecting means
comprises a screen plate 24 with holes 25 of the same diameter and centre distance
. 35 asinthe plate, but offset by half a spacing both longitudinally and transversely. The
screen plate is located inside the plate at a distance from the plate which slightly
exceeds the diameter of the holes.



means fromthat part which lets out m xed gases to that part which lets in
fresh air. The inner plates are therefore preferably nade of a materi al

wi th good thermal conductivity, such as alum nium The received radar
radiation is reflected by the protecting neans away fromthe sender in the
sane as theVEUI¥W#MMi ng wal | of e.g. 5 the vehicle. The pPETEENMHSneans
al so provides for, possibly together withgparts of the ejector, screening
off IR radiation from hot parts in the exhaust device. VO 03/ 004296 11
Cl ai s PCT/ SEO%/ 0143 6E1 % deyice for reducing the signature of hot gases
from an exhausftgratieErgo it, 5 said device conprising a neans for
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comprises a number of ejector parts 36, 40, 41 and 42 that will be described below.
These are sections of steel sheet, i.e. of the same cross-section along their length,
and extend parallel to the end walls of the shell between the inside 35 of the floor

25 side and the inside of opposite roof side. The exhaust pipe 8, which in the centrally
arranged hole 30 with a heat-insulating seal penetrates through one end wall of the
shell trough, opens in a distribution box 36 which distributes the exhaust gases
vertically.

30 The distribution box is symmetrically U shaped in cross-section and consists of an
intermediate piece 37 and two side pieces 38. The intermediate piece is formed with
a centrally arranged hole, into which the exhaust pipe 8 is inserted with an
intermediate heat-insulating seal. The gap between the side pieces tapers towards
the outlet opening, so that this opening will have an area, suitable by testing for its

35 function as the nozzle of the ejector. The distribution box is at its ends fastened in a
heat insulated manner to the inside of the bottom side and the roof side. The
distribution box is arranged with its symmetry plane parallel to the outer surface of
the protecting means 34,



WD 03/ 004296 12 PCT/ SE01/01436 7. A device as clained in any one of the
preceding clains, c har act er i sedinthat the neans for mxing is
an ejector operated by the hot gases. 8. A device as clainmed in any one of
the preceding claims, c har acter 5i sedinthat the protecting
means has eMMBMOLI¢ 24, 44) for screening off radiation tBCTVRENIE@KSRri or
fromhot parts of the neans for mxing. 9 A device as clained in claimS§,
characteri sedinthat the elenents of the protecting neans
conprise parts of the neans for m xing, for 10 instance guide vanes (40) of
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In this alternative, the protecting means 34 need not have armouring properties. Nor
does it have to be able to screen off IR radiation to the same extent since the gUide

20 vanes can take care of this, where the hottest parts of the space are positioned. The
protecting means, see Fig. 4, comprises an outer plate 43 made of steel sheet with
holes similar to those in the protecting means of the first embodiment. Inside this
plate there are one or two thin displaced inner plates 44 to ensure that no IR
radiation leaks out. In that part of the protecting means which lets in fresh air, the

25 inner plates can, depending on the design of the guide vanes as stated above, be
wholly or partly excluded.

Operation of the Embodiments
The hot exhaust gases (solid arrows) flow out through the nozzle of the ejector and
30 entrain cool fresh air from the exterior (sparsely dashed arrows) through the protect-
ing means into the ejector. There the two gases are mixed with each other. The mix-
ture is additionally improved in the expansion nozzle of the ejector, which is also
necessary for the efficiency of the ejector. The gas mixture (tightly dashed arrows),
which is considerably cooler than the hot gases, is pressed through another part of
35 the protecting means to the atmosphere. In vessels, the inlet part of the protecting
means is conveniently arranged in front of its outlet part; in stationary units below
this. Further cooling of both the mixture and that part of the protecting means which
lets out these gases is provided by heat being conducted through the protecting
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1. A device for reducing the signature of hot gases from an exhaust (7, 8) of a unit,
5 said device comprising a means for mixing (9, 33) the hot gases with fresh air from
the exterior of the unit to a gas mixture which is adapted to be discharged to the
exterioroftheunit, characterisedin
that the device also comprises a protecting means (10, 34) which relative to the unit
is arranged outside the means for mixing or parts thereof, that the protecting means
10 is adapted to master incoming surveillance radiation such as radar radiation, and
that said protecting means comprises through ducts (23, 25) for passing at least

parts of the gas mixture to the exterior.

2. Adeviceasclaimedinclam1, characterisedinthat

15 the protecting means comprises parts which are made of an electrically conductive
material, that said protecting means comprises a plane surface facing the exterior,
and that the ducts are configured to prevent passage of the incoming surveillance
radiation.

20 3. Adeviceasclaimedinclamior2, characterisedinthat
each duct has an opening towards the exterior, whose circumference does not
exceed the wavelength of the surveillance radiation.

4. Adevice asclaimedinclaim1,2o0r3, characterised inthat
25  the protecting means has through openings (23, 25) for passing at least parts of the
fresh air from the exterior to the means for mixing.

5. A device as claimed in any one of the preceding clams, character -
i s e d in that the protecting means is mounted in a wall (1, 2) of the unit with its
30 plane surface flush with an outer surface of the wall.

6. A device as claimed in any one of the preceding claims, character -

i s e d inthatthe device also comprises a space (12, 32) which accommodates at

least parts of the means for mixing, preferably the entire mixing means, and that the
35 space is defined on the one hand by a shell (11, 31) towards the other spaces of the

unit and, on the other hand, by the protecting means towards the exterior of the unit.
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radiation to the exterior from hot parts of the means for mixing.

9, Adevice as claimedinclam8, characterisedinthat
the elements of the protecting means comprise parts of the means for mixing, for
10  instance guide vanes (40) of the ejector.



