WO 2010/003496- 1 -PCT/EP2009/004114 DESCRIPTION Activation Unit for Munition-Free
Decoys 5 Decoys and/or smoke shells based, for example, on red phosphorus (RP) or
nitrocellulose (N} a2® L8¢d O3 afletary applications; such as smoke shetty Epzamesl/(¢Rxating
aircraft decoys etc., in order to spontaneously cover an area with hot particles, in 10 order for
. example to mask a thermal image. The carrier gidRissgagaoroken up with the aid of a
central fuze charge. During break-up, a flame front and a pressure front are formed, which on
the one hand distribute the pyrotechnic films over an area, and on 15 the other hand produce
a flame front which ignites fwetgyratecpnicdlitie. Toe duokdorR Effest iDdevaisped by the
RP/NC after appropriate ignition by burning. The RP units (active bodies) are ignited via an

ignition or break-up charge, which ensures that the bodies can be 20 optimally ignited, and
can then bu'EFn, fc])jrjé'?ﬁgi?gsp%%\%zg %u rsrggg.eAt%‘gqniosmgjﬁt,sa a’ss% rrea%éﬁﬂ%%/se?ém%narér ﬁged
to produce theséRrERReMFotetRfic effdctsnFhicaestts!25%¢ a VEFY higltERssiigation Bt

the active systemidnttpreyenippse dartdrotectiorsfehexasplavok eivisaiedraff, singefitisred
forbidden to carryﬁlpﬁ&tsiq@tan%eﬁé%qu@gces &ré g'g_ @ft Sléc&:qs’ thesﬁfel,1 Suc&%&oys to

cannot be used in civil aviation because of the 30 munition component, since explosives are

not accepted in FRSBGARRE BRLYnt& Y fdhalSafelF RgredthEhts, BRE mB&He EdMBlied With.
Because dftthis,crnevel fgniticrreoneept ltas beerk3s devaloped whichgioesTiot reguineier

explosive and/or;yraphotig sybstangces ia-ignitg REING, flares GONEIRMAFION CQRYJhis
novel ignition cog&ept iscq\fg,griged irE)mn%r(;:1 det%il in RI_E 10 2006 ngf 912 Al Thistdocu ent
discloses a systemzf%r pro ecﬁon', in p%trtlcﬁar, o]f?aargelfﬁ}fng Slatforr%rsn%ucﬁra%nalrcr%ﬁ
against a threat gaRRege front are formed, which on the one hand

distribute the pyrotechnic filmg over an area, and on
15 the other hand produce a flame front which ignites the
pyrotechnic films. The smoke or IR effect is developed
by the RP/NC after appropriate ignition by burning. The
RP units (active bodieg) are ignited via an igniticn or
break-up charge, which ensures that the bodieg can be
20 optimally ignited, and can then burn, for the

respective purpose.

At the wmoment, Class 1 break-up gystems are used to
produce these massive pyrotechnic effects. This results
25 in a very high classification of the active system and
preventg use for protection, for example, of civil
aircraft, since it is forbidden to carry Class 1
substances/appliances in aircraft such as these. Such
decoys cannot be used in civil aviation because of the
30 munition component, since exXplosives are not accepted
in this context, and International Safety Agreements,

etc. nust be complied with.
Becauge of thig, a novel ignition concept has been

35 developed which does not require explosive and/or

pyrophoric substances to ignite RP/NC flares.

CONFIRMATION COPY



5 IR or radar. In this case, the active bodies are preferably activated or ignited contactlessly. The
active bodies are then ejected pneumatically or mechanically. The active bodies themselves are
munition-free packs which are ignited by means of hot 10air or a laser. Building on this activation, the

invention is basgwophe/abjEsA @6 specifying an activation unit whichParihere® 69¢padtivedbodies in
order to produce 15decoys. The object is achieved by the features of patent claim 1. Advantageous

embodiments caihReOWURddRith deRRRERME Clakpanel vptsmertally, the invention igjpased on the
above-mentioned i ivati ignifing) the active masses/flare material by supplying thermal
energy. This avmdgﬁﬁe :@ﬁ%fbﬁ@ggjﬁ _btlsthig?ﬁﬂ'%a : i@laﬂ?&eémgodiment, an ignition tube,
from which the S¥fleMiRsesiRCEqsGtdal, PRISIcURGhaéraseratlye activation element whithh consists
essentially of n peratieheleinentayvigbrafe ageansed IAraaergatdeally separately from onganother,

radially around [fC ren ignition fube. terjal chgsen for the individual heating
elements aﬁowsﬁlatgrg%era é%é's gﬁrﬁﬁg thgagr% oo{ggwﬂ%qﬁénr?éggﬁé el%f%ents being designed such that

they allow extreRi€I DYy nartivaedting, pistiag isemaGiesshre ST Ceramic inlays are provided
in order to miniraztévbeabludiess aackin thder tefectber thermathaiigdiipizeothe activation unit. This

thermal optimizﬁg%wcaﬁ@propfiﬁée ccgg{@_,leengg&ﬁéigg rﬁgmgémgxtr%%ely short reaction time of

the heating elements, that IS to say the heating time from the swnch-?n point to reaching the nominal
temperature is &H@W@I}?f%%%rf’ac s which are ignited by means of h ot
10 air or alaser.

Building on this activation, the invention is based on
the object of specifying an activation unit which
activates such active bodies in order to produce

15 decoys.

The object is achieved by the features of patent cl aim
1. Advantageous embodiments can be found in the
dependent claims.

20
Fundamentally, the invention is based on the above-
mentioned idea of activating (of igniting) the acti ve
masses/flare material by supplying thermal energy. This
avoids the use of explosives.

25
For this purpose, in a first embodiment, an ignitio n
tube, from which the active masses are ejected, has a
high-temperature activation element which consists
essentially of n heating elements which are arrange d

30 geometrically separately from one another, radially
around the circumference of an ignition tube. The
material chosen for the individual heating elements

allows temperatures of more than 600 °C, with the heating

elements being designed such that they allow extrem ely
35 dynamic heating, because the masses are small. Cera mic

inlays are provided in order to minimize heat losse S

and in order to further thermally optimize the
activation unit. This thermal optimization and



5(low or small). Any desired number of heating elements may be used and may be selected, and the
heating elements may in principle be prefabricated in any shape.lt is 10 therefore possible to ideally
set the energy introduction for each application on the one hand by the choice of the number n of

heating elementa@rriia0p0081other hand by adapt@d control engineeriigERZ0Depending Hn the
application, the active body can be ignited by contact with the heating elements or else contactlessly.

To this end, it isppseiirie aehYRIe dhgiRekYmEadear ih HRSH@em 20 This form of aciyation allows
the use of deCOéﬁé\)NEhout explosives iﬁ?gtr:féd il environment, not.only in civil aviation but also for civil
seaborne target HHRRAY'G hﬁ'g?e%.oﬁ' X %?\Q{W%r%eﬂ?& ’ré%ﬁr'ements for decoys ar?ol(alispensers
without explosive®yarthgs Sieabies, thiaies thaRy ¢oasiguittiyaesPsinbgént. The ignition unit or

apparatus allowgeadhidgplieisy elogniion epasatiansewhiledhgefaeljadiional flares is intended to be
used only @Ce&%g"-r‘ﬂ%ﬁi&g?d solution principle is represented by a preferably conically tapering
.

tubular connecting stub'w can be heated to the specific temperature and by means of which the
films with a pyrotechnic coating, or a comparable coating which can be ignited, are ignited 35 during
axial relative moveyneasiredentontest fifriscaitinig etechentbentahubar asadecting stub, andiehve it

burning. During{ﬁggati‘ﬁ% moyeeRt obihe %e%g&{wnae{mﬁg theNeated tubular connecting
: ; i S

stub, their corners Slid aI%??g the connecting stub length and are ignited by the heat transfer produced
in the corners tRIUMIRYS tHREtuRIRIPRIRAR ing"Stub Whellifng pofiffisthereforea preferred
embodiméft to thenefende igritieipld he tcontadeallya set  the  energy

introduction for each application on the one hand b y
the choice of the number n of heating elements and/ or
on the other hand by adapted control engineering.

15 Depending on the application, the active body can b
ignited by contact with the heating elements or els
contactlessly. To this end, it is possible to activ ate
the active body as it “flies past”.

20 This form of activation allows the use of decoys

without explosives in the civil environment, not on ly
in civil aviation but also for civil seaborne targe ts
and land vehicles. The design and safety requiremen ts

for decoys and dispensers without explosives are

25 simpler, that is to say considerably less stringent
The ignition unit or apparatus allows a multiplicit y of
ignition operations, while that for traditional fla res
is intended to be used only once.

30 The second solution principle is represented by a

preferably conically tapering tubular connecting st ub
which can be heated to the specific temperature and by
means of which the films with a pyrotechnic coating , or
a comparable coating which can be ignited, are igni ted
35 during axial relative movement. The coated films ar e
ignited in the tubular connecting stub, and leave i t

burning.



between the coated film and the (conical) tubular 10 connecting stub increases continuously during
relative movement, and therefore enhances the functional reliability. The (conical) tubular
connecting stub can be heated 15 both electrically and by a burner, etc. The active signature starts
without delay fonhe2ejeolia0afde coated films, and enhances the e¥feTitiEmE300f00a prdtection
system. 20 The coated films are preferably designed with a specific polygonal geometry. The

functional reliabgfy;athe) R NePRRR ONRECREERA Bdhgslimiger of corners of thg,goated films.
25 The coated films can be. d p}Lo%e individualg or e@g in f"ae(ers in afpack, which considerably
A ;‘;‘? clid

enhances the efﬂgc i e&esaé% ﬁe_&‘?&%‘%& S rta‘fj%WS the coated films is ffrelevant to
their 30effectiveslishs aiPrIathecRIYRRCHNthisteDsiengtrand adeii@m to the very high fuiiébonal

reliability with a fgwifrilyiesiatea hisierpriotananci efiertcmeesstsung adequate 35 safepygduring

transportqtig)n iﬂJB%E{ﬁg%q%ﬁgﬁ] iﬁﬁﬂi.eved by the coated films being accelerated in a separate
acceleration system, which is at the same time

The tapering profile is therefore a preferred
embodiment to ensure the ignition. The contact area
between the coated film and the (conical) tubular

10 connecting stub increases continuously during relat ive
movement, and therefore enhances the functional
reliability.

The (conical) tubular connecting stub can be heated
15 Dboth electrically and by a burner, etc.

The active signature starts without delay for the
ejection of the coated films, and enhances the
effectiveness of the protection system.

20
The coated films are preferably designed with a
specific polygonal geometry. The functional reliabi lity
of the ignition increases in proportion to the numb er
of corners of the coated films.

25
The coated films can be deployed individually or el se
in layers in a pack, which considerably enhances th e
effectiveness of the protection system. Radial rota tion
of the coated films is irrelevant to their

30 effectiveness.

The advantages of this system are, in addition to t he

very high functional reliability with a low failure

rate, little maintenance effort, low costs and adeq uate
35 safety during transportation and in operation. This IS

achieved by the coated films being accelerated in a

separate acceleration system, which is at the same time

decoupled from the heat, before the heated tube or



decoupled from the heat, before the heated tube or tubular connecting stub. The coated films can be
accelerated mechanically (for example by a spindle drive), pneumatically (for example by compressed
air) or else pyrotechnically. 5 The invention will be explained in more detail with reference to one
exemplary emby@inzot @hdaB8d@sving, in which: 105-igure 1 shows RCHCHRAFYOUGI0WEthANn ejection
tube for an active body, Figure 2 shows heating elements of the activation unit from Figure 1, 15

Figure 3 shows @ @elivecbpfséahs feelgut afifbe gingien tipes Figake Hehows a conically tapering
tubular connecting 2 st%b, as a bgsic.unlilt of the i%nition %ro ess, and Figure 5 shows a geometrically
e st

preferred illustratforT 61 3 ‘ﬁ?rth'aeﬁ RS (hS'settdBHR edfin ?—951 1, 1 denotes an activation
unit. The high-télfigelatone aaakiaaly Ufpr1example by compressed ai r

or else pyrotechnically.

5
The invention will be explained in more detail with
reference to one exemplary embodiment and a drawing ,in
which:

10 Figure 1 shows an activation unit with an ejection
tube for an active body,

Figure 2 shows heating elements of the activation u nit
from Figure 1,
15
Figure 3 shows an active body to be fed out of the
ejection tube,

Figure 4 shows a conically tapering tubular connect ing
20 stub, as a basic unit of the ignition
process, and

Figure 5 shows a geometrically preferred illustrati on
of a further flare.

25
In the section illustrated in Figure 1, 1 denotes a n
activation unit. The high-temperature activation un it 1
essentially consists of an ejection tube 2 from whi ch
an active body 3 (Figure 3), which is not illustrat ed

30 in any more detall, is ejected in the direction of the
arrow P. The ejection tube 2 is surrounded by high-
temperature heating elements 4, with each individua I
element 4 being formed from a heating wire 6 which IS
held in a casing 7, protected against external

35 influences, and is preferably embedded in a materia I
which minimizes heat loss, preferably in a ceramic
inlay 8. For mechanical strain relief, these cerami cs 8
are held in the metal structure of the ejection tub e 2,



essentially consists of an ejection tube 2 from which an active body 3 (Figure 3), which is not
illustrated 30 in any more detalil, is ejected in the direction of the arrow P. The ejection tube 2 is
surrounded by high- temperature heating elements 4, with each individual element 4 being formed

from a heating Wige 80lticlo@3k9ld in a casing 7, pretected against eREFNEFEH 0dlue0dad, 4and is
preferably embedded in a material which minimizes heat loss, preferably in a ceramic inlay 8. For

mechanical strajzaeligh 38l caranise &arrbpihimigersatal alirgture of the ejection gigpe 2, with
the metal structure corresponding to,the external shape of the active body 3, in this case g cylindrical
1 00% Al DR by R SHe 2D i

shape. 5 The he’ ?rpgevﬂ % AU ))'?;1 '1565 sfe Dot Ingineelring (not illustrsed in any

more detail) witkB@@&ppropriate electrical energy, and are thus heated to more than 600C. The
ceramic inlays 8 themselves improve the energy budget of the respective heating 10 element 4, and in

the process;ensye LG RGiFEL B GiomRhaUy EppaRARe aSiive body 3.

engineering (not illustrated in any more detail) wi th
the appropriate electrical energy, and are thus hea ted
to more than 600 °C. The ceramic inlays 8 themselves
improve the energy budget of the respective heating

10 element 4, and in the process ensure more efficient
introduction of energy from the active body 3.

Figure 2 shows a variant of the arrangement and of the
design of the heating elements 4.

15
Figure 3 shows the design of the active body 3, whi ch
is distinguished by a plurality of individual flare s 9.
The function is as follows:

20
By way of example, the active body 3 is forced thro ugh
the activation unit 1 by a plunger (eject unit — no t
illustrated in any more detail). When the active bo dy 3

passes through the activation unit 1, the casing
25 surface on the active body 3 makes contact with the
individual elements 4 of the activation unit 1. The
thermal energy is transferred (directly or indirect ly)
through the heating wires 6 to the active body 3 or to
the individual flare 9, which is ignited at the
30 touching or contact points. After emerging from the
activation unit, the active body 3 can burn through
completely, and can develop its radiation (IR
radiation).

35 As already mentioned, as an alternative to making
direct contact, contactless activation is also
possible, in which case it is necessary to ensure t hat



Figure 2 shows a variant of the arrangement and of the design of the heating elements 4. 15 Figure 3
shows the design of the active body 3, which is distinguished by a plurality of individual flares 9. The
function is as follows: 20 By way of example, the active body 3 is forced through the activation unit 1
by a plunger (eje@ BOLOnACBIgEted in any more detail). When theR@IiVERREYS pagdsessthrough the
activation unit 1, the casing 25 surface on the active body 3 makes contact with the individual
elements 4 of thg aGHURNANAMEled ke ey BRlRECAEYVE thjesfesred (directly or indirectiyythrough the
heating wires 6 10 the active body 3 or to the individual flare 9, which is ignited at the 30 touching or
contact pomts (gmerglng from the activation unit, the active body 3 can burn through completely,
and can develop its radiation (IR radiation). 35 As already mentioned, as an alternative to making

direct contact, cwﬁgﬁ%maq@a@ao@g@spmﬁbhg d@mﬂ;&qp €a9€ it is necessary to afigyre that the

individual flgxrest%apa? 0%%%88 m b Ivau@ncqu\%? é& wnh{: qﬁé & g.'O enotes a preferably conically

tapering 5 tubular conne stub”(ac atlng element of a deployment system

12 (also referre@?@téﬁgan@%ﬁ’(ﬂﬁ ster®) fEERRYARE0E bYRIEDr the indR8ual flare 9. The tubular
connecting stubréfeivesl adirss, fnordjeutonasgkaene)efoDitRe 2e8vEOlwell as a second, reasdgternal

diameter DIR-If gsd/ye{hgs A ndthal- f'lgpg @p@ﬁ@%by&;e%ﬁgégfm&rmore has an acceleration unit

13 and insulation 14 in order to prowdﬁt ermal decoupl mg between the ignition unit and acceleration

unit 13. The secSHA iR rA8PARANMERLr YEBAiNtETE & Rual to the diameter'®£th&Snsulation
14 and of1fe ackelergionsationgd, I’-Edemgl&idlta{mmb%ment direction efitheafilwell of the flare 11.

as a length L. The deployment system 12 furthermore has
an acceleration unit 13 and insulation 14 in order to
provide thermal decoupling between the ignition uni t
and acceleration unit 13. The second internal diame ter

15 Dr2 is in this case equal to the diameter of the
insulation 14 and of the acceleration unit 13. P

denotes the axial movement direction of the film or of
the flare 11.

20  Figure 5 shows a further variant, in which a flare 11
is a polygonal, coated flare. The number of corners E
should be greater than three. The diagonal D r between
the corners E is in this case greater than the rear
internal diameter D R-1 - The first internal diameter D IR-2

25 s itself greater than or equal to the diagonals D r. The
corners E slide during relative movement — in the
direction P — in the heated tube 10 along the lengt h L
and are ignited by the heat transfer produced in th e
corners E which make contact with the tubular

30 connecting stub 10. Subject to the condition descri bed
above, the contact area between the coated film 11 and
the correspondingly conical tubular connecting stub 1

increases continuously during relative movement.

35 In order to ensure adequate ignition, the films or
individual flares 11 (9) could, for example, have
corners/side edges which can be bent over (also
partially), via which the heat transfer likewise ta kes



20 Figure 5 shows a further variant, in which a flare 11 is a polygonal, coated flare. The number of
corners E should be greater than three. The diagonal DE between the corners E is in this case greater
than the rear internal diameter DIE(2)). The first internal diameter Dm_2 25 is itself greater than or
equal to the diay@enae Diz.0UaO@ ners E slide durigg-relative moverrent ER2bo glireodart # - in the
heated tube 10 along the length L and are ignited by the heat transfer produced in the corners E which
make contact Wi, He\ i an84irR e eeialicp L QiopghisstiimEre condition describeggpove, the
contact area berﬁ/i/gﬁntt e coa%eg film 11 and the correspondingly conical tubular connecting stub 1
increases conti glyu i rg Yo feCPr%lf‘e‘?HB%t.S%%’-m order to ensure adequate ignition, the films or
individual flares 11 (9) could, for example, have corners/side edges which can be bent over (also
partially), via which the heat transfer likewise takes WO 2010/003496PCT/EP2009/004114 place
when the film is accelerated along the inner wall of the tube or tubular connecting stub. PATENT
CLAIMS 1.An activation unit (1, 10)for munition-free active masses or active bodies (3) or flares (9, 11)
5 for the protection of aircraft against heat-seeking threats, characterized by a heat transfer within the
activation unit (1, 10) by heating elements (4), wherein the activation unit (1, 10) is formed by an
ejection tube (2) and high-power heating elements (4) 10 which are fitted around the ejection tube (2),
and the heating elements (4) each consist of at least a heating wire (6), which is itself supplied with
electric current by a regulation unit. 15 2.The activation unit as claimed in claim 1, characterized in that
each heating wire (6) is held in a casing (7).



3. The activation unit as claimed in claim 1 or 2, 20 characterized in that the respective heating wire (6)
is embedded at least in a material which minimizes heat Joss. 4. The activation unit as clamed in
claim 3, 25 characterized in that the material is a ceramic inlay (8). 5. The activation unit as claimed
in one of claims\iDt@ @1 oha@eugeed in that the hegting elements (4pC0/ &P irow1detamics (8)
for mechanical strain relief in a metal structure of the ejection tube (2), wherein the metal structure
corresponds to the respective external shapepfithgractyveabedy (3). 35 6.The activation unit as
claimed in one of claims 1 to 5, characterized in that the active bodies (3) or flares(9,11)can be
accelerated mechanically, pneumatically or pyrotechnically. WO 2010/003496- 10
-PCT/EP2009/0b411A17 TRetigativationnihit ds cliéhedoh onemtierdtiee] to 6, characterized in that the

tubular connectigatigin{dSsdrrson eefigalydareri(®) sbemerds (9, 11 )
5 for the protection of aircraft against heat-seeking
threats, characterized by a heat transfer within th e

activation unit (1, 10) by heating elements (4),
wherein the activation unit (1, 10) is formed by an

ejection tube (2) and high-power heating elements ( 4)
10  which are fitted around the ejection tube (2), and the
heating elements (4) each consist of at least a hea ting

wire (6), which is itself supplied with electric
current by a regulation unit.

15 2. The activation unit as clamed in claim 1,
characterized in that each heating wire (6) is held in

a casing (7).

3. The activation unit as claimed in claim 1 or 2,

20 characterized in that the respective heating wire ( 6)
is embedded at least in a material which minimizes heat
loss.

4. The activation unit as clamed in claim 3,

25 characterized in that the material is a ceramic inl ay
(8).
5. The activation unit as claimed in one of claims 1
to 4, characterized in that the heating elements (4 )
30 are held in the ceramics (8) for mechanical strain
relief in a metal structure of the ejection tube (2 ),

wherein the metal structure corresponds to the
respective external shape of the active body (3).

35 6. The activation unit as claimed in one of claims 1
to 5, characterized in that the active bodies (3) o r
flares (9, 11) can be accelerated mechanically,
pneumatically or pyrotechnically.



8.The activation unit as claimed in one of claims 1 to 7, characterized in that the tubular connecting
stub (1) can be heated electrically and by a burner. 109.An active body (3), fired through an activation
unit as claimed in one of claims 1 to 8, characterized in that the active body (3) is formed from

individual flares\i® 20)1050037&activebodyasclain@edinclaim9, chap@tegrxdahadtelindividual
flares (9, 11) are coated. 11. The active body as claimed in claim 9 or 10, 20characterized in that
the flares (11) are polygonal. 12. Theactivebodyasclaimed inclaim 11, characterized in that the

number of corne;s (EE, IS g?rg ter.than two. 25I 13. The active Eo%/. as claimed in claim 11 (ir 12,
characterized in'that mae §XEHP&_>E3' Rt é%rﬂ@?s? 5: '@%ater than the rear internal
diameter and tht®fPs CindeAGER iR diet@d1RL) iditdart Gungesiten than or equal to the ditidbnals (DE).
14. The active hady pasRivoastlglaipefng&aagd, characterized in that the individual flares 9, 11 are
corners/sidg edges which can be bent over.

8. The activation unit as claimed in one of claims 1

to 7, characterized in that the tubular connecting stub

(1) can be heated electrically and by a burner.

10 9. An active body (3), fired through an activation
unit as claimed in one of claims 1 to 8, characteri zed
in that the active body (3) is formed from individu al
flares (9, 11).

15 10. The active body as clamed in claim 9,
characterized in that the individual flares (9, 11) are
coated.

11. The active body as claimed in claim 9 or 10,
20 characterized in that the flares (11) are polygonal

12. The active body as claimed in claim 11,
characterized in that the number of corners (E) is
greater than two.

25
13. The active body as claimed in claim 11 or 12,
characterized in that the diagonal (D r) between the
corners (E) is greater than the rear internal diame ter
(D r-1 ), and the first internal diameter (D IrR-2 ) IS itself

30 greater than or equal to the diagonals (D F).

14. The active body as claimed in claim 9, 10 or 11 ,
characterized in that the individual flares 9, 11 a re
corners/side edges which can be bent over.





