; cde3er er b\ x06f T?C DEVI CE FOR REDUCI NG THE SI GNATURE OF HOT EXHAUST GASES
Field of the Invention The invention relates to a device according to the
redanble to claim 1l for reducing the signature of units l‘u“mﬂmmmmm
different kinds of emtted and reflected gnergies. 5 Thegml be
mlitary service units or neans of transport, such as stationapyeel ectric
power plants and respectively mlitary vessels and vehicles. The device

aims at, for DEMICERER REDUCING THESIGRATAREROFHOT EXMALIBTSSASESOf hot
gases, such as exhaust gases from engines, ventilation air or cooling air

“fromdifferent kinds of units, and mastering the surveillance radiation,

f or instance Hieldaf theddventionn, which is 10 reflected by the exhaust device.

-Background Art The aimis to reduce the signature of e.g. mlitary vehicles

using stealth technique. 15 This is achieved, inter alia, by the vehicles

being as far K¢ ip@ntipprelaigs & adewae prenrdingie thermjeamhisto slaim ﬂdmerﬁHH%ﬁ‘g ons
from fo][ i n&hats@ﬂatumw Frits fae Gegaras diefetert Ridab of erﬂﬂt@ﬂ%ndﬁéﬂéctéﬂ@ﬁdiélbec'tl ng
ener gy, r anc eneny' s reconnai ssance e

survei | | adce a?éf{‘i %WaVr&? “E‘J'Etaﬂﬁ %&%U@Fsr%fd?%ﬁqsoqi *ragmﬂyaﬁéﬁaﬁaﬁat'maw aser
radi ati on. 2Glediéc peedr plads and mspestivelymititary vesselstaadivebicley. THe deviceoaims can

be reduced by, ife, 0t 09565 10PRYRGaALAM PSHAASS AR Bhdeduofiss @ result,

al so the tenper aces associ ate hatat o1 s usually
reduced. Thi exhsustgasésfiomenginesoretilation air or cenling eir froae Aiffecané kinfle of

I nstance, by nﬁt?séhdarhéstgﬁ h%@%nfe?ﬂ%ﬁéé PJdlé?%h @y etaReél etk PadistnCHRRHH

gases before berng ect of the exhaust on the heat signature
of the vé&(ﬂﬁﬂ#ﬁ%ﬂﬁ&”@éﬁ@ﬁ@%C@Hm?he di fference between the heat radiation
fromthe exhaust, i.e. fromthe surfaces of the exhaust as well as the
emtted hot gas s? ag the parts of the vehicle which surround the exhaust.
Attenpts are uce this difference to such an extent that the
exhaust 30 cannot be | ocalised on a sensor image of the vessel and

preferably t such a extent that  th h ; egnat ure
of the vessel hefﬂ@ '? re‘ggﬁ &W a}'}&ﬁg’; Séng‘b‘ﬁéry%ﬁﬁgg%tsmg%geatolltﬂshé%ﬁll'ﬂ cantly
accor di ng5t o THieisaisbieged rintenalisd by theaveahiclesdeging agitar aa assible prgventas fiashi cl e

absor bi ng t he, Ligagiay rérﬂginﬁté ﬁéné)fro%efo“ |n@&n€§ HBY SlrfacesRA St Lndther eof

be reflected Tn a“prede m ne irection which i's different fromthe

direction to aases §@¢1Hém reﬂ%'“ﬂ@@éf%t fasinstanse piEO P PHRNGRY 'S recannaissangs,

speci al absoré@{uﬂﬁnémt'ﬂ{é Srdeifihck Redigioni rageBe Aficrbgve/@diatibe. suthasraddrect i on
can be control t he vessel being nade with plane surfaces which are

b
electrically Qfé?ﬁ?ﬂé%/q@t ©Nand by not having cavities with inner corners that
cause scaptered reflection of the received radi ation. Wthout this

signature ad
manner in a | egﬁe aggﬁd'étn)ﬁ Wufd“h%% gﬁ d'g%c%gt\fzf Feé\eksgrsen I ng oneﬁsﬂrﬁar acter
of the vehi cmses)bemgfcbeled@efqr@bamg@nyﬁtecgAéeagneé@t tadﬁOttheterrma%r@iU&o

transm ssi on.g fapad éés%Uilaf’Jo‘ Wltrgfh@%&hﬁu@w“sdaﬁy Fe@DE&FtT‘ﬁQ ik Cafrieg o‘ﬂ?hl C| e

happens to conprise areas forned as. corner ors. ]l(}é?n Nt eb nown

exhausts, t heaCP@'TdI'QSctf)lpfﬁ'Qr'?aG%ﬁh”@h'érf@f/"'is?”ﬁgJ?;YIff‘iﬁ rﬁﬁrt AR KEHEX'RTY Pein

C ]gns ihder 25 Orhdded tmtemaﬁﬁf‘gaséé1Be‘fol‘wb'e&n@eﬂn&tédcwe ¢ffedt of mer@(hauﬂtloattbe even

if they are signpature er n iment is

an exhaust piﬁﬁg?ﬁﬁpﬂfrq Eﬁ?’? E}ﬁ(jj]églﬁ“yb éé S th%ﬁ%%ﬂﬁ@Pr esﬁﬂéﬁm&

suppl i ed. Theadiatign fromfthe bxrsausat, i.eclhom e wrfascea obtheraxhaust @s well asiteetric fan

or by the ex rt forned
y :@ﬁﬁ.%d ﬂgtsia\}\b %(Hcﬂﬂ? %ﬁﬁéoﬁt:; b%h.%é viich éuﬁrcﬁl‘?ld%'é Eﬁﬁad@ﬁ

as an ejecto own solutions to rP | em are that
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 or letting 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
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- they do not sufficiently consider the problens with the conprom sing
m ssion of heat and/or the reflection of radar energy 20 - they often
til'i se conplicated equi pment, such as electric fans, which nakes the

devi ces conplicated and expensive to manujacture and maintain as well as

vul nerable in a fighting environnent. Description of the Invention 25

Techni cal Probl em The object of the invention is to provide a device as
ment i oned by byespeoifl ébstormmbtmtenialsfmtheesdtfad:efsgafttthneveﬂ'iicgeta'[herleflecftioh@anQpases

exhaust ed fro e devi ce,
“their radi at| trét%g/%ﬁ X'ﬁa "%fd%wmﬁ?%eg angé? V@%h{%@ﬁ 'CaWd] radar
radi ation f rcmndmlwgesdmmotmga%vﬁ%wthsmlcérﬂﬁés thaticause etcétt%tﬁdaccept abl e
~level. The SqlLyddigA oFme%eeat&Ptadlaﬁoﬁq)vltﬁatﬁ%.@x.ghaﬁréisafap@ﬁ.oheth@qa&bmﬂst he

features that are evident from 35 the appended clalins. Accord |ng to the

i nvention arelsgrdigranddrepisolied ’%%@&égt% rgepRlaranaias renassand Willyi ng means
and a prot ectdeaendm@aﬁ thd thdrmemmhé\gemaarm reﬂéﬁe@&iagé@ﬁ@ déigeee tozh@ 3

m xed with a secon rder to
cool them THP®@ 'QB(?B&G”%‘%@S'B%A B@'f‘éﬁﬁr sgr\?ﬂta ‘Hﬁés [’fltﬂ?'ggajﬁg%éﬂ" aged in the
uni t, for indiappess tolmwmyeiss ateaslfatmedsagpeaherrafiéctorai r from t he at nosphere
surroundi ng the vessel. The device is adapted then to pass the m xed gas
flowto this atnosphere. 5 The protecting neans is relative to the vessel
arranged 16ut slh the krioavméxbianists ntba meflestingitadae grergp ésr ussiatiheetdaten ingrcannst ance
an outl et, dYrfifn, terB&Séa Es t ﬁéVeVn%'kle{;I%é‘\ﬂFy fbAdthgblidls 80ert Rtteyidiese

parts do not ect th |at| n nore an to an acceptabl e extent 10

Mor eover, it slg;wawg@égpt@é tQ H%fadt%'@”p/ﬁ69@8‘(an@°¥1’€{%@°§@‘%{8éﬁ)@%ﬁxhaé'sb%@% t he
ent It r et m xed \gHigh E'sQWouﬁHe 4 §|pé e waRrh frebl atr@s@ipﬂé@ ﬂh@rﬁlppfyw_{_tmtt sirend the

rotecting nean condu ase ese. gases
(F:)an be mi ged C@Qi@sdsr UEF @y ”?er?”F BP%F&‘F'%@H %@’ |et¥§ﬁl33t%§g%ﬁﬁa‘gﬁgta§ aa‘?r

however, 18| s@agd®dn batlétpasifpmhed ashen ejectond gas, the fresh air from the
exterior, to the m xing neans. Wien changing the direction of the gas
flows, the sanme ducts may be used. The parts of the protecting neans which
are heated byTheid(a\dbga@@éttmaknomwotu’tienm the preliemiasmthabe cool ed by the

parts through ffcre%%g sfdéf tRSrobAPwiliEhil domprdifisiMpedlsgases are

cool ed, even b\gﬁ%fgb ﬁﬁ%i oBhd ci Ré(/)\'ﬁt he ext er?‘or 5% R

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 m xi ng means may be a notor-driven fan, but preferably, if the hot
gases have a pressure above atnpspheric, an ejector which is driven by
" thede. The ejector is sinple and manages without notor or other novable
parts. Moreover, the gases are mxed wellgzin the outlet nozzle of the
ej ector, which reduces differences in 25 tenperature of the m xed gas and,
thus, its maxi num tenperature. Except the use of a conventional ejector,
t he use of ammisgewitbr sesomdigasewbiel js edoiertharsthadapgastst i arter tpuwopldsemand
that is formaleh , e f
devel opnent sgé%cfha§§tg Cg{;\i‘/}l@g |Ss su ﬁasoélregﬁdy gg%%agﬁslgéhé;f]@g fgrrléggé%e 30 to
whi ch the outthevessel, tuwb'smrﬁfer@lmaﬁ@mgb@atun@@her@rﬁuér@ue@ng Bmvesaelc%h@h ng to
-the preferredigraedhdziéd tHethEQ@sCt@ue%ﬁiQ@dWmﬁ’év@ﬁ) BRSARbsEHdry. the entire
m xi ng neans. The space coul e arranged outside the vessel, but is
pr ef erabl§ | ocat ed i nside an opening, for instance in the si de of the

vessel, and iThel prmet:m!% PehMeisdslatie lfohﬁe DésYetaitrant@droRidide m\lﬁ‘l&inggnédwsfor

openi ng. The

Eb shaped SISt ps thethel, T nfERtEEh piudt A Beer o sl v ARGRDs: | he
vessel . A pi pediatiocrasmythdt these pgtts do hol reflect théeadéztieh Imare thesetd ancccepidblet t he
hot gas to tt'é(;( L Xi Ng nmeans. .7 4 The protecting neans could naster the
recei ved survelllance radiation by absorbing it. The protecting neans could
then be dBvered with a porous absorbing material which allows, for

I nstance, 1M %gsteg@sice |stsQJggést§6Elﬁ?'ﬂ%dprb@'cﬁh?ﬁ\eaﬁ%'be adspted td B@ssﬁﬁ@teﬁﬁr"ee‘j

enbodi nent, it is su& ested that this sho take place on the one hand 5

by the r adi atmiyed g8s A SRER thereef, torthp aHresPREre d ©; t%@ﬂﬁ#@ RN 0 be

L efl ect e]gil t hen&arlays Bﬁ:fvtdédQ\ﬁthtdl@tsnﬂoXbcﬂﬁiuﬁm@Qas%@dTherlé dades eampe niasad, by
eing reflecti

t f
prot ecti ng n@é‘%gs Iyglnﬁ meg%fée"g‘?fﬁ%{]msw gﬁcr}ﬁif u%r%;hsﬁévegc'??%yse[ﬂg parts
of the vdbi clsapplyitiodsenond gasdhe freskeahdnost the Eixtesior, 0 Hehmixingdnednst Méhempeni ngs
f id duct : - j
gl ; iﬁlm‘ er gﬁcsch?h%lhg?neowef%oﬁ H{: th@%%s(ﬁt)w%nﬁe B%%%&ﬁ’m Veé P%é:]d]gf Hgg)%ﬁ?
survei | | ance theigiodedtioa meang whichare heatedrbyJuixedgaseasfcanhey B\ed’ﬂélcqohﬁgdmans is

pl ane and fl Lb%kbowuefdrbytths pYRS FRbudMvhich 804l 133k aff Bblval As HRERAL Rl mkeper ti es.
For good efficiency, pr ot ect ngBrreans should contain an electrically

conduct i ve mileEes afe %‘P&P%P@'b?%fﬁ'le} pareenitied hing exferiebnduct i ve cont act
wi th theophody of the vehicle. 15 If the prot ecting rreans i s besides

arranged with_ a good fit in the ve sel ng .cavities are
obtained in PW@ ']q'éinﬂt’ge%@trﬂ%he? ?frféﬂ"ée ?’hé’“ﬁ@r&fﬁé’aé %q\%@o?ggstes aVE e
vessel . |f i tpréssur@bbgvessmbémsherio, atvejectogapieh id draee bytioeded The efectdrésd with a

radi ati on-ab e the
pl ane 20 sectSs %ﬁb% d @esmﬁo&(#@t&eor‘éﬂtﬂwém% m {ﬁ?anrgs %&é@g?y ?P?gt é?

for instance le%WE&dthQN@@tamzlé obthete;@ctvrewﬁt@h reduses gliftesences i ace does not
have to bg qy rhEer@hﬁ‘é‘%fth'etm&Qdi’EQs Qﬁd’@hﬁshﬁsm%rﬁfterﬁpémfu?én@c%t thé dge, for

instance If the surroundi ng ve

icle wall .is not a 5 1n t to
i ncrease t he of R cON¥giicnaleientor Hie ursdan eﬁ% '%i‘i‘&ﬁ dd%’éi"éés gtgapgqc{ '&[}8

with screeni pgrgsersgpatiBattiofdpmed ontintbedta, aespmder af guidé Farresdi at i on, from
radiating directly to the exterior fromthe hot gases and parts of t he

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

posi ti oned i rin biferterceeelbpmgntthersxhabsidevics issuggested te hempiisenaled agpgeat i ng
or as paphs Qf \n& H%?Shtrkq omqﬁlélnﬁ‘fﬁé‘arﬁ%hhﬁeoeg&nﬁgagﬁ éﬁ”ééd&ﬁﬂﬁbd%@e vanes

of an ejé&ctor. ages Accor e invention evice is
obt ai ned for Pé?fﬁtl‘ed ﬁ@bhélﬁne@ﬁstb% spac‘@rﬁcgommétes\mszs%@ily ﬁ'legqﬂt'fq BhiRg y

i ncreasing t hﬁea“dsgﬁﬁé Eﬁé‘ce‘ﬁou% é(r%Hg%H%’ﬁtsdéth@‘%és&fPrtﬁlt t%eprgffbr Font'éGd t hat

t he exhaust i s usable alsg on boats in g rﬁ t}e ex (3 b)gases
were emtted MHR4SH PP@"%tf%rr'n%,ta?quEéh‘? Eﬁje P tﬁﬁa@asq' 5:‘15‘{ B QUIWRTYS,
i mproved sonale pivtdcting meapveRvEringtthis pesing OTHeoszee iplimnsitsdihwards im a,gas-

Descriptiygn of f Ren X3 'df-shaped shell, which along its periphery is fixed to the side of
the vessel. A pipe arranged through a hole in the shell is used to conduct the hot
gas to the mixing means.



A preferred enbodi ment will now be described in nore detail with reference
to the acconpanyi ng drawi ngs, in which the reference nuneral s designate
equi'valent parts 5 in the Figures. Fig. 1 a is a horizontal | ongitudinal
section of a first alternative of the devjce according to the invention for
emtting exhaust gases froma tank. 10 Fig. 1 b shows the device in Fig. 1
ain avertical longitudinal section 1 b-1 b, rotated through 90. Fig. 2 is
a | ongi t udi nalhesretecting mieans pould awsienthareaeived swneitidrcedadiation bnalﬁioglsing a

dlbind
_an in f%tt "T'né o cﬁéctﬁggmeghs'c%uﬁi th@ﬁ‘gbtcH?érQ@ ﬁ%ﬁfdr&fk é’cfso?mﬁfﬁﬁ i al ot ng

alternative o evi Fi g. Is a longit |na section
nmeans fromt H@'%%’l%"@ for instapcegmigd @asesio W%%%??Qﬁﬁ* througRBid, aeiribei n

-relation to tdﬁ@fe&éﬂ@mboalnaéntngus@hggmed takthisTéRUIdYRE biagd oh?ehél@ﬁe harg ted to

e 5 Row e el it o ook it 86 P s otln % * °
desi gned ej edhere. bderaetse;f&mtmmngsrneamn@datttmjothar raaarwpa;zeemglreﬂectmg mra anged
| nsi de the arc%R%ne%' rﬁ&#ﬂ-:g'bly-[ &él‘&i’rﬁate rb!%cﬁ%mén?% hiRHEaE" -

ej ector which'i's specl at'| eS| ose an I'S acconnndated
in a space \Amw@htlcmslgém sahewawgsw@rdae@arts)gtt@eovehtphavrmmwroumhahe aghaust | n

Figs 1 a and s g%hi@@édl wﬂ?etamg% HIBid2 ue{seaﬁﬁéi@ut%drﬁacefof Ser@weﬁmggt' ng

of the tank. Said exhausts 5, are mount ed peni ng t hese
wal | s. Eﬂﬁauﬂeﬂsﬁ@é{e? C'@“@fﬁé‘*%ﬁ%@ﬂ@@é OFM@fﬁht'%éméPﬁjlﬂﬁ@ be wwelenaﬁkofttbe its
exhaust. in %@h@nlancefhd%tiaﬁeéﬁondtrﬁrmmsmrera&e Ehtﬂe%?@@&m@ﬁﬁéar\&' i§ blaA€ and

d bed b h t f
ook Vot o AER Bin e YERe GO ESeah it RbBhih o SR RHp R ) ©
S on t he onehéprotedting noeams ehotld contain drhelectrizallygoneuotise arateriaband he ot her

', 6 The exr‘%‘l’éf‘é{a%é){lgle ’r:1 @Z\xa?uo%ﬁ%ﬂd%:ﬂ@e? %Nlihttﬁﬁg?wiﬁtﬂggzﬁﬂﬁﬂt S an

ejector 9, a’'protecting |ng S I's Shell is
formed ad5a parall el epi pedal trough and surrounds together with the

protecting mepms pllledting MeafSs bésities ¥rarfdedivii® £585 Rin the @issangfdno The
shell is made of steel sheet and | npervious to gases and attached in a

gas-tight narigctipg C?‘H%esi #giogtaingd 'f‘ﬁ'%e @irﬁ%b%ﬁ’PP“ bie Rratecting rreaps andthepeni ng
edge by meangestfof 4 @sel( ncattls abtqm)submd aaoiaegaalps ﬂﬂe@é@'\dw:ﬁlbe finguligtang fl at

gasket. As a r sul t e SB separa rom he interior of
Phe tank. - ThardRtRrasoBng BEF, e G ) Fie R RRR e Se oo M BBl o 20
through ROl e sﬂeetlon”ofdhevsﬂéwmaamd addstioghisdedriveryAitthes &, -fomsstlaad:e e Gadldr

sealing gl a“‘l eg(n'é\ﬁfre %P&‘é!’l)esée? A @ﬂgﬁﬁjﬂgé%@é‘ 6thweav8 gpfﬂe El'%ﬁe SIP&M round

sai d hol e. tor el eelor an es a nu

parts which é\aéethﬁ%hapérﬁéalwrwm%flﬁg% H'VStﬁmmlfﬁ‘G Sélﬁoan@bgtﬁ@ﬁdﬁdﬁﬁll% ud| naI
axi s, one pafyot p@hgg 15 positioned at a distance fromthe other in the

fol I ow ng order: a main nozzle 14, two internedi ate nozzles 15 and an
expansi on nozzle 16. Each of the parts, as well as the distances between

t hem hagsbegmogiey abt tdundtegsets IR BighBtlirs biztke vbs!settah@ gkiaduisboevicenig arr@ngi ngs,

that the ej eCtci%lthhs%%ee%ll'tngaélgﬁgnftsqg pge%%ntrhedat Oelé%e& glllyeh?{ 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.



20 The main nozzle 14 is tubular and made of heat resistant pressed steel
sheet and attached by nmeans of threads to the end of the exhaust pipe which
"~ exténds a distance into the space. It has a dianeter decreasing towards its
free end, whose final dinmension is nost inportant to the operation of the
ejector. The two internedi ate nozzles 15 are uniform the latter
internedi ate nozzle being slightly 25 greater than the former. They are
annul arly mageseiptiph esthedmmings sheet with a decreasing di ameter just |ike
~the main nozzle and are each attached to the bottom of the sheII by neans
of a netal sheet double support 17. The expansion nozzle 1 h is also
made of presdqueferedlentodiment milknawmbe desaribed inpmpte RAlLwith %rﬁBF% Phe
- internedi ate : Rométals Mssgite eqiivaentparts
retracted \AeFP@&ﬁd‘l}aqﬁ I_#?él\?he" %amﬁgqgﬁﬁéﬂeﬁﬁ?o an expansi on ?{Jbe a? whose
end the eXpaistherigisexl e is attached by welding to a partition wall of
steel sheet 18 around a through hole in the wall. The partition wall, which

is welded to the bottom nds : V. nto a
m xi ng portion 1§'%A8 1S3 ggzqﬂﬁ?o&gqgcgp%\ Sgﬁpo%é)f ar'% élfrégfaet%?%fmaﬁ%g#g 10
limts said spacmc’l&dlhg%tft@nVMoei@rmﬂbmgExhaﬁtﬂga%ﬁssfr% aéa'l“i d which is
fitted to the shell and also connects to the tank side. The design of the
7 protecting nmeans is nost easily described by indicatjng the fB %tion of
the exhatdt. As EihdbshowadhwsddviasvinGig: 1ern augwcelﬁengéﬁue@?g?e%aﬂ 3 :
negative pressure g in the ejector. Fresh air fromthe exterior
is then suppli ed'D ?Eggﬁib?gﬁbtgo the m xing portion 19 of the space through
ducts formed in the protecting nmeans or, for 5 instance, through a gap

bet ween the prot ¢5d. iong aMBRJISdimBcsechien bﬁ@brdtédtlhg mﬁaﬂsmhmhetdegmeesﬂaséat hen
mxed with this fresh alr to m xed gases which are passed to the outl et
portion 20 of thé"”gﬂgd'e detose pressure above atnpspheric acts to pass

t hese gaggs to the exterior through other ducts nade in the protecting
nmeans or, for instangce, . igegiceeans. 10
Mor eover the pr ot%té%tl'gﬁl l{)’r@ﬁgg‘?g?eacg?’g88%?&5%@?%5?@92%2?%%ad| ation behaves
in the sanme way on its outer surface as on the wall surfaces surroundi ng
the protecting W%l@%qoﬁ@tuﬁmtséd‘ﬂoﬁgﬁé R cting tmeie froRy theakivice ad Figt Bon
from hot gases and parts located insid Phe protecting neans. 15 For said
space to be |ocati@detafisi de the armour plating of the tank, the protecting
means comprises a plate 22, see Fig. 2, which, when corrpl eted, has the sane
protective val ue as the IIs of the tank. The plate is conveniently nade
of ar nour plﬁlﬂ%L@-sﬁm‘éﬂﬁﬁ—tthlcker than the arnmour plating in the walls of
the tank. The plate has 20 through holes 23 to be passed by fresh air and

mxed gases. e, ,ﬁg%cgglgﬁ{ i BB G eh%@%eﬁﬁ%fhﬁé@nté}ns&i\éﬁ? 8 ekRashorout er

surface which descri bed

i ntroduct ory edatst gasas nbetankf What @%ﬂ'ﬁlé{@rWﬁiStd‘gH'SQeﬁFﬁen%{@“ﬁéiéﬁs Ef%mee&CBd

whi ch is 530 gcgtﬁé'rtlstoh‘i’ﬁe &k ﬁ&r‘r‘oeﬂ%%ghﬁo&h@*/\bﬁﬂélrﬁklﬁ@ﬁ%aﬁé ahtieorgtas othesws 25 i s
obt ai ned.” The extent of the plate is

ter all f the
hol es and theh%dsfr@dﬁ%at'ﬁéto\f\g@ﬁemf‘@l'?ﬁ '“I‘F?ea%ﬁf"é? sﬂwapﬁgrp%?tttng rt%{ck;ﬁpg
connect ed t o jhixhtibaknaraikited el tHeecomdinatibns bfemuxmgtmeansanujpeatlogaudﬁa@@eﬂl ush

with the outer surface of the tank wall. The plate could be fastened by
nmeans of, f or PGy ance, screws but is in this alternative 30 welded to the
arnmour plating of the wall. The shell 11 located inside the plate is, of
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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.



| 8 Alternative Enbodi nent The al ternative exhaust, which is shown in
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vehicles with a stronger arnmour plating %han t he exhaust 5 described above.
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t he exhaust pipe instead of that part of the plate 22 which contains the
hol es 23. Like the previously described exhaust, this alternative conprises
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The expansion nozzle 16, which is also made of pressed metal sheet, has an inlet

30 part which resembles the intermediate nozzles. However, the expansion nozzle
passes, after a retracted well rounded intermediate part, into an expansion tube at
whose end the expansion nozzle is attached by welding to a partition wall of steel
sheet 18 around a through hole in the wall. The partition wall, which is welded to the
bottom and sides of the shell, divides the space into a mixing portion 19 and an

35 outlet portion 20.

The protecting means 10 limits said space 12 towards the exterior 21 and acts as a
lid which is fitted to the shell and also connects to the tank side. The design of the



protecting nmeans. They have such a size that the di stance between the other
a{c.edge and said symmetry plane increases for each additional guide vane

v seen fromthe distribution box. After the |last guide vane the nozzle plate
41 is arranged to 15 create, together with the guide plate 42, a
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conprises a pbregf‘ I'Ng nmeans which relative to the unit is
arranged out g% detained. neans for nixing or parts thereof, that the protecting
means 10.s adapted to master incom ng surveillance radiation such as radar

radiation an'I('jhe extent of the plate is fixed, inter alia, by the size of the holes and the distance

between them. The plate should be electrically connected to the tank wall and be
well fitted with its outer surface flush with the outer surface of the tank walll. The
plate could be fastened by means of, for instance, screws but is in this alternative

30  welded to the armour plating of the wall. The shell 11 located inside the plate is, of
course, dimensioned according to the size of the plate and the ejector.

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 as in the 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.
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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.
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The guide vanes, which operate as intermediate nozzles, are straight or preferably

10  circular-arc-shaped in cross-section. In the latter case, they are arranged with one
arc edge just inside the protecting means and approximately perpendicular to the
protecting means. They have such a size that the distance between the other arc
edge and said symmetry plane increases for each additional guide vane seen from
the distribution box. After the last guide vane the nozzle plate 41 is arranged to

15  create, together with the guide plate 42, a restriction and the expansion nozzle of the
ejector.

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 Adevice as claimedinclam1, characterised in that

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. Adeviceasclaimedinclaiml1or2, character i sedinthat
each duct has an opening towards the exterior, whose circumference does not
exceed the wavelength of the surveillance radiation.

4 Adevice as claimedinclaim1,2or3, characterise d 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 claims, c h ar ac ter -
i s e d inthat 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.

8. A device as claimed in any one of the preceding claims, ¢ haracter-

i s e d in that the 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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8. A device as claimed in any one of the preceding claims, character -
5 i s e d inthatthe protecting means has elements (24, 44) for screening off
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.



