WO 2010/ 127762- 1 -PCT/ EP2010/ 002332 DESCRI PTI ON Activation unit for

_expl osi ve masses or explosive bodies 5 The invention relates to an
activation unit for, in particular, nunition-free expl osive nasses or

expl osi ve bdifl @910fb277%$Ranpl e for foraing decoys. 1®PCREERYEL@NDREB2SNMDKe
shel | s based, for exanple, on red phosphorus (RP) or nitrocellul ose (NC)
are used in mlitary applications,pgorrexergte snoke shells, infrared
(IR)-acting aircraft decoys etc. The snoke or IR effect is deployed by the
RP/ NC after appropriate 15 ignition by burning. RP units (expl osive bodies)
are ignited vi arahivgnicn ombr Hreadeplocine geasad odr engiliesivddat the

bodi es can be optinally ignited, andy hen burn, for the respective

pur pose. 20 DE 10 2007 032 112 A desScribes so-call ed j anm ng which are
fired frédm a | aunching apparatus having a plurality of launching tubes.

Launchi ng i sreer fgrardi bl a-dmyner kpitiat o chapi cal | y.
The sub-cl ocking faor i %n tiating the Pnd%lsl %%gﬁk;‘é?éb%l ?%Ilé%/%ego:% gﬂ

control | ed BRA%EN BHédtr W%%t%WWQ%ﬂ{%d@ﬁ%ﬁﬁ%t% trpi@eidppar at us.

A plurality mfdisish- Fedi esaaig o gairt edrining RRBeE .Ccl ocked in tinme in order
toinitiate the light flashes or break-up flashes. To this end, said

sub- bodi es have pyrotechnic ignition or 30 break-up charges. DE 199 10 074
34 descitPbedexdyaunmhd iy appakat shefldrs fhasad, afptueakinpyeof @xplegi ve

bodi es. Theg@?ﬁ:@[pqﬁir‘ﬁ% bnggzs ég\@l cljgltg c§f11§1<§§d Iril\lc# h| %r%aigﬁggch have a 35

drive charg an ignition neans, for exa irin ¢his
connect ed t did i@y ol amllC@)‘il@h%, adépitrer W@nplehe expkesi vehdbtly, pack and

adapt er ar e iif¥ theaserihl L4 At L reraft decoys etc. The smoke or
IR effect is deployed by the RP/NC after appropriate

15 ignition by burning. RP units (explosive bodies) are
ignited via an ignition or break-up charge, which

ensures that the bodies can be optimally ignited, and

can then burn, for the respective purpose.

20 DE 10 2007 032 112 Al describes so-called jamming which
are fired from a launching apparatus having a plurality
of launching tubes. Launching is performed in a manner
initiated electrically or mechanically. The sub-
clocking for initiating the individual light flashes is

25 controlled by an electronics system which is
incorporated in the apparatus. A plurality of sub-
bodies are ignited in a manner clocked in time in order
to initiate the light flashes or break-up flashes. To
this end, said sub-bodies have pyrotechnic ignition or

30 Dbreak-up charges.

DE 199 10 074 B4 describes a launching apparatus for
firing a plurality of explosive bodies. The explosive
bodies which can be fired in this case each have a
35 drive charge with an ignition means, for example a
firing cap, which is connected to a control unit of the
adapter when the explosive-body pack and adapter are in

the assembled state.



Decoys of this kind cannot be used in civil aviation because of the

. munition conponent since explosives are not accepted in this context and
international safety 5 agreenents etc. have to be conplied wth.

Proceedi ng fW®m0lAélabti2e, a novel ignizien concept Aeag EbeErn /deeeBaped,
this concept not requiring explosive and/or pyrophoric substances to ignite
RP/ NC flares. 10 This novel ignition concept is described in nore detail in

DE 10 2006 q94 912 id doc nent dIS | oses g stem for protection, in
particul ar, ot 14f g8 H%%ﬁﬁ)fﬁ At f GPRECTs asedi fer F1V 1 lagarhat iant hr eat
gui ded by 15ddRuwse raflathel mumhltsonas:@mptdiﬁsrﬁxmmeleemmseﬁv@é eapeeferably

activated or.Jonitedoeont aot|asel veclhe exnl ool ue hodies are then, el ected

pneunatlcally or anlca exp 0Si ve

muni tion fre@%@%ﬁﬂ? ar@\iéngtéIﬂi [pmpgarest ofithot 20 air or a laser.
Buil ding on this activation, the invention is based on the object of
speci fying an actiyvation unit which activates_such expl osive bodies in
order to prddiRESH Hedoyd" Fhe et 3 SNACR} ev@dl bioR heotesitur basof

patent cl ai eech addvélopduant agaouscerbedi nest s ike nhouad,iHst be
dependent clal Fundanent.al | t he |nv nti.on i ased

above- ment | Sh&d G0 SRS &AT5S 06F 9ﬁdtetﬁ@/gfpgééFﬁg-nasses/flare

mat er i allOby supplylng t hermal energy. ThIS avoi ds the use of explosives. In

order to actjyal feide daslepsald sxploplue fodiols yhus, subi ected

to the action of f%erna energy in a sui orm |eved by
t he expl osi vié* by 1 OW0e @@ﬂeﬁé&l@1con§ﬁﬂ§esdpndmenduaﬁlscloses a

system for protection, in particular, of large flying
platforms, such as aircraft, against a threat guided by
15 IR or radar. In this case, the explosive bodies are
preferably activated or ignited contactlessly. The
explosive bodies are then ejected pneumatically or
mechanically. The explosive bodies themselves are
munition-free packs which are ignited by means of hot

20 alir or a laser.

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

25 decoys.

The object is achieved by the features of patent claims
1 and 7. Advantageous embodiments can be found in the

dependent claims.

30
Fundamentally, the invention is based on the above-
mentioned idea of activating (of igniting) the
explosive masses/flare material by supplying thermal
energy. This avoids the use of explosives.

35

In order to activate the explosive body, said explosive
body is thus subjected to the action of thermal energy
in a suitable form. This can be achieved by the

explosive body, which generally comprises individual



WO 2010/ 127762- 3 - PCT/ EP2010/ 002332 fl ares, being forced through an
ignition tube for activation purposes The "ejection"” can be perforned
pneumatically or mechanically. 5 To this end, an ignition tube, from which
the expl osi Wi© P38€82H16e2 ej ect ed, has-a3hi gh-t enper ®cavaragtdAcatizsn el enent
whi ch consists essentially of n heating el ements which are arranged

geonetri cal |M§]e@5a; atkegmsf I PR aftQiﬂlﬁfgh radi abyiaieHndcthe  for
circunference of 1( gnl tion t The eQmetry of g(]ﬁee activation unit

i s not necessariiy Jaor(‘:l PEGPEFSCyl i SPITE THER | ntfel SfenPSTEahMsFso be
mat ched to cnltmmegearseltlrye:s: rrfemhamdanmll]e/to a rectangul ar cylinder. 15 The
mat eri al chosen for the individual heating elenments all ows tenperatures of
> 600C, with the heating el ements being designed such that they allow
extrenel § dyffaniklhestd ngponiaetoieor bibemftomaesech The expeosdasi ng of

the heating wid&of at-be heatddg %5@%@ Shi%h%%ﬂaeéﬁ@ yaeeﬂggéﬁ nof a

hi ghly tenperature-resjstant steel cont ent urt hernore,

ceranmi c inl &MY e¥ahple, Cé’l’i’ssdfséisf ur?%%?mﬂﬂ]rﬁhl epti M zakedRiby
m ni m zi ng hdatmdrassesshithe heat Id@r&ﬁ@é@nb@o&feQﬂﬁﬁﬂglﬁ}edsélb'&f‘a{:Q@Sf t hey

ensure |deal 25 energ intg.t expl osive body, for the lication.

The heating & Therit® éﬂoggaﬂl 5ﬁ§9l33§ OV edie %]r %‘Y’?ﬁéﬁpﬁ ‘P‘% PR cont act
plates P ther|igkeifooni rpbevedheneggymé¢ t ansber th'EhIaBJtIJf‘l&rtrﬁ&ln ophifi zati on
and approprhggenggntﬁ? egggf rlngcﬁgﬁﬂhngr%$?3 éé Xt&%nEIMeegort eacti on

time of the heatin enents, that Is to say ealngtl Pt he
swi t ch-on pcﬁ]fﬁm@trﬁ"—sr eaethi ﬁésphé%mmed efpercahgre deomettrieml yfshort (I ow

or small). 35y desd red-Jdunbef el heatifg el ements may be used and may be
sel ected, and the heating elenments may in principle be prefabricated in any

shape. It is therefore possible to ideally set the energy input for each

appl i calbon Tire triver sanien lhagttbdwn ther chigd cen@fvideal nwdernd é’iex’ﬁéﬁ{:b ng

el enents an / rn them oetrha hand b adap%gg C(:ontrol (r}gbne rin Dependi ng
on the appli ca P6h, TARDPIBSIVe D dy ca 5 G FEREEIwi th t he
heating el eredretmes TS &%m@o@eatgmeésbychTahtam s:heqd a]l]tow Seqotosanbne to

activate theexpliosiNe, body Bgectgcgdi%: oPagltn sslg' s H Or Ofcer |

activation al'l ows the use of y Wit hout exp F6§MVes T
enV|ronnentC%ﬁﬂﬁﬁnﬂ@ the heating wire of the heating elements is

20 preferably composed of a highly temperature-resistant
steel with a high CrNi content. Furthermore, ceramic
inlays, for example, ensure further thermal
optimization by minimizing heat losses. The heating
elements are designed such that they ensure ideal

25 energy input into the explosive body for the
application. The heating element can additionally be
provided, for example, with contact plates or the like
for improved energy transfer. This thermal optimization
and appropriate control engineering result in an

30 extremely short reaction time of the heating elements,
that is to say the heating time from the switch-on
point to reaching the nominal temperature is extremely

short (low or small).

35 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. It 1is
therefore possible to ideally set the energy input for

each application on the one hand by the choice of the



incivil aviation but also for civil seaborne targets and | and vehicles.
The design and safety requirements for decoys and di spensers w thout
expl osives are The extremely high CN content results in a high 20
suscept i bi | %0y 2080371 7$<i on, t he hi gh- t&nperature r esTEERAI® /a0d 332
relatively high wear resistance. The separate casing and routing of the

el ement s enstifmgsrt he bealhteiaghh@eﬁeﬁfeﬂﬂlﬁ Q@@I{bﬁgoﬁl ements-hekhen§aging is
free of pot ntl%{ é&f di ti onal, short-circuit |inks 25 are therefore
excl uded. | 158 4?&9 6REi06S4dAS the power to a slight extent by

changi ng the Iength or sinply changing the circuitry of the heating
el erent s, TheJupational siel Lahil il a0 18d nefSRSefle BogH L& be
preferably belng ca |ed
5 ignited by contact w1th the heating elements or else
contactlessly. To this end, it is possible to activate

the explosive body as it “flies past”.

This form of activation allows the use of decoys
10 without explosives in the civil environment, not only
in civil aviation but also for civil seaborne targets
and land vehicles. The design and safety requirements
for decoys and dispensers without explosives are
simpler, that is to say considerably less stringent.
15 The ignition unit or apparatus allows a multiplicity of
ignition operations, while that for traditional flares

is intended to be used only once.

The extremely high CrNi content results in a high
20 susceptibility to «corrosion, the high temperature
resistance and a relatively high wear resistance. The
separate casing and routing of the elements ensures the
leaktightness of the heating elements. The casing is
free of potential, and traditional short-circuit links
25 are therefore excluded. It 1is likewise possible to
adapt the power to a slight extent by changing the
length or simply changing the circuitry of the heating
elements. The functional reliability can be increased
by current preferably being carried in multiple
30 circuits through the n heating elements. The
contactless and flexible suspension/incorporation of
the heating elements permits only low levels of loss
and improved contact-making. The explosive-body
tolerances could be better compensated for by clean

35 routing of the explosive-body pack.

Practice has shown that ignition over a large surface

area (surface area of approximately 80%) is achieved



30 circuits

through the n heating elenments. The contactless and flexible

. suspension/incorporation of the heating elenents permts only |low |l evels of

" loss and inproved contact-maki ng. The expl osi ve-body tol erances coul d be
35 reuting of the eqy/eskexe/vodp3pack.
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ained in noye detail wi,ith 5 referencei to an exenpl ary

ws a further . he €]
reference to an exemplary embodiment and a drawing, in

which:

fig. 1 shows an activation wunit with an ejection

tube for an explosive body,

fig. 2 shows heating elements of the activation unit

from fig. 1,

fig. 3 shows a variant of the design of the ejection
tube,
fig. 4 shows a further embodiment of the ejection

tube, and

fig. 5 shows an explosive body which is to be

dispatched from the ejection tube.

In the section illustrated in fig. 1, 1 denotes an
activation unit. The high-temperature activation unit 1
substantially comprises an ejection tube 2 from which
an explosive body 3 (fig. 5), which is not illustrated
in any more detail here, is ejected in the direction of
the arrow P. The ejection tube 2 is surrounded by high-
temperature heating elements 4 on its inner
face/surface, with each individual element 4 being
formed from a heating wire 6 which is held in a casing
7, protected against external influences, and 1is
preferably embedded in a material which minimizes heat
loss, preferably in a ceramic inlay 8. In the preferred
embodiment, the outer casing 7 of the heating element 4
is composed of a highly temperature-resistant steel
with a high CrNi content. For mechanical strain relief,
the ceramics 8 are held in the metal structure of the

ejection tube 2, with the metal structure corresponding

on unit with an
10 fig. 2shows heating elenents of the



tube, and 20 fig. 5shows an expl osive body which is to be dispatched from

. the ejection tube. In the section illustrated in fig. 1, 1 denotes an
activation unit. The high-tenperature activation unit 1 25 substantially
conprises arf®j20d0Ydx7tae 2 from whi ehsan expl osi vedrgay2@Lq/foo335), which
is not illustrated in any nore detail here, is ejected in the direction of

the arrow P.tdhehej egtbonal ubRagel &fsﬁm@@gﬂ%m@lw e[t ypeheating
elements 4 on its inner .30 facel/surface kﬁ each individual elenment 4

bei ng formed $7om & héati Mg icPe 6 TRTLH" i s Eﬁﬁnﬁﬁlé{ecasﬁ‘?@‘s? pF6t ect ed
agai nst ext ertedwisd Inmxidsle.and is preferably enbedded in a material which
mnimzes heat |oss, preferably in a ceramc inlay 8. In the preferred 35
enbodi ment, the outer casing 7 of the heating elenent 4 is conposed of a
highly t énp&hﬁ A StErmS st ewte wiebp hidd ghy Crbrepnt @n¢ . cot rogchani cal

strain reli efngihe ce{AM(gs: 8i1angshehdcbn {he,apt ab st r&é"ctaﬁrl?m%}&gnaz 6

ejection tube 2, with the netal structure correspondi ng
_pcT/ E1) 20107023228 PRF 1He® e &F hal C3hapaeseYt hene jitssi Maiholgasedi n t hi s
case a cyli nﬁm:eadsms"rmpa:heNdeﬁ:ramaId Vf_maqrgrss at Bethé KBV S €1 POSSID| ened The

heating wire upplie ap riate control engi neering (naqt

i |lustrated ;Shne6r y mS;lragrpcc?etgﬁ %%{) PRRe Bpprivptt Hie eFerent i éﬂ@r gy, and

are thudOhedtredthe »WBEGEs Theseeeamard ne &y scBehhenselrvemdtipiovert he

ener gy bal argq_pefg te %ﬁﬁe%&?‘i%sfl%%t |brg>gigel senent 4, and 10 in the process
tion of en

ensure nore eff|C| ent 1ntro rgy fromthe expl osi ve body 3.
Fig. 2 shows a variant of the arrangenent and of the design of heati ng

el enent 4 whiich i3 erbedded «izé{lrielﬁ@t 1éf09cfk?én Sr+h G FLaHr %f?' gﬁ&?

further varl nt, of the activati unit | th an ejection tube In thls

figure, 0ts Heal'FhG 18P “ée%l h Wé]rlé’hr otit eBMBEdAgdt Hroughet he

15 ceramic inlay 8.

Figure 3 shows a further variant of the activation unit
1’ with an ejection tube 2’. In this figure, 10 denotes
heating elements which are routed along through the
20 tube 2’ and have a CrNi steel casing 11, the heating
wire surface of said tube being increased in size by at
least one, for example soldered-on, contact plate 13,
as a result of which the contact area of the heating
wire 14 relative to the explosive body 3 is also
25 increased in size. The ejection tube 2’ has a thermal
insulation means 15, for example formed by one/several

ceramic inlay(s).

Fig. 4 shows another embodiment of the activation unit

30 1’’ having an ejection tube 2’’. In this embodiment,
short heating elements 10’’ are used similarly to those
above.

Fig. 5 shows the design of the explosive body 3. Said
35 explosive body is distinguished by a plurality of

individual flares 9.



20 tube 2' and have a CN steel casing 11, the heating wire surface of
said tube being increased in size by at | east one, for exanple sol dered-on,
contact plate 13, as a result of which the contact area of the heating wire
14 rel ative W0 20Re/eXPl&si ve body 3 is also 25 incr eas¢gdr2omsiooe3sthe
ejection tube 2' has a thermal insulation nmeans 15, for exanple forned by
one/ sever al 'ﬂ%&ﬂ'ﬂ@ﬂﬂj@)ﬂ@)ls Rg.r1shaws anot her enbodi nent of the
activation unit 30 1" having an ejection tube 2". In this enbodinent, short
heating el enents 10" are used simlarly to those above. Fig. 5 shows t he
desi gn of thﬁl@xpkpisbywéaoﬂmd& BSaisI 3brexpl (ﬁair\tﬁgbpcbhé sadt sthnguhshed by
a plurality gf;ind |vggual fl,esr es; 9. W 2 0/61277§ per/EE)2010/ 002332
The functi on| ng is as fol l'ows: Tﬁ’é’ eXpY 0S1veB3uY T3 | £¥ ofcel PHPGhgh the
activatién ufgiedt (Wit 1¥)nopyihhysofaexdnph ec‘;tn‘_bymarepl dageil] ej ®bhenunit -
not i 11 ustralied dihais g, gpt &l bds s s 1 Be 2 XPhoslue: Dodyos pagses

through the activation unit 1, the casi ng surface of e exp osive body 3
makes contact: wrPR t4fSinsi GraGarcelFmehbes £Xrlasieeackpdut iformakee 1. The

t her mal enercggmﬂas:ﬂrawsﬁnrraﬂqelo fduiechlyior dirgidreet | y) thyroughpthe
heating wres V(]%4) toth |ve body 3 which is ignited_ at the
t ouchi ng or oAt Poi HP% 8rretrltﬁrﬁ‘é]f r STt HE é‘(ﬁl?ﬁf‘?%ﬁeﬁﬁ?fl t he

expl osi ¥ bottylzfiacdza]ry barn Jtrtﬂmfgithnnpthtehgh etmé cﬂéadfﬁdgl (mrietss sadi ation
(I'R 15r adi at q}é oggg 3s .an teé nati v 8 k@?
ch & t is

di rect cont ac{ cont act Fless |va Ioni Sat so OSSI iR
necessary { FRhine t hat Qontaet i mdiivitdual Aftare§r®mln¢efemm oshge body 3

are ignited.activation unit, the explosive body 3 can burn through
completely, and can develop its radiation (IR

15 radiation) .

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

20 the individual flares 9 of the explosive body 3 are
ignited.



PATENT CLAIMS 1. An activation unit (1) for munition-free explosive 5

masses or explosive bodies (3), characterized by an ejection tube (2) and
hi gh- power heating elenents (4) which are fitted in the ejection tube (2)
and in each "agelebh&i’st2 of at | east onge heating wi rPeT(BY208vi/0b23Bpr its
part, is supplied with electric current by a 10 regulation unit. 2. The
activation unit as clained in claim1, characterized in that each heating

wire (6) is held in a casing (7) ctivation unit as clainmed in
claim2, characterized in that tﬁ@fn‘&‘#ﬁgél s a highly
tenperature-resi stant steel with a high &N content. 20 4. The activation

unit as cl ai rred i) ang | | aj 1 to 3, haracterized in
respective heatl nql wre (ag)gcﬁsr{{eilr%tedgle)d fa? Irégs%tjr%na Tt e?xaio%}’%h
mnimzes héb?tsﬂecﬁssOl’ZSe}@W%t begtiiesn (At ashataaitesd ded cbgi ma14,

characterized ddt ihatc fhe mat erdgy 1'1§g1§‘ ﬁ@%@{n ﬁeh@hﬁé (e%ﬁemen(és

activation unit _as clainmed in one of Tl dins aracteri zed in
that the heé[“fkil'r‘rﬁ1 A eeht st¢d) 1ar éhr‘?el%ﬂefcﬁtjt% eebani(es e8y fisr aeehani cal

strain reliefaden eomeied SEruai ureast the ehesctian Lube (@), whesgin the
met al structure corr %nds to the regpectl ve external sha e of the

expl osi ve bo®f (3Y° §§§ FheSHeP{ va rjrt&m?le(‘itrlcl"fufﬁ DhufM% i dn-free
expl osi ve nmlsla@noelxplhnm.ve bodi es (3), characterized by an ejection tube
(2" ,2") and heating elements (10,

2. The activation unit as claimed in claim 1,

characterized in that each heating wire (6) is held in

a casing (7).

15
3. The activation wunit as claimed in claim 2,
characterized in that the casing (7) is a highly

temperature-resistant steel with a high CrNi content.

20 4. The activation unit as claimed in one of claims 1
to 3, characterized in that the respective heating wire
(6) is embedded at least in a material which minimizes

heat loss.

25 5. The activation wunit as claimed in claim 4,

characterized in that the material is a ceramic inlay

(8).

6. The activation unit as claimed in one of claims 1
30 to 5, characterized in that the heating elements (4)
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 explosive body (3).
35
7. The activation wunit (1’, 1’’) for munition-free
explosive masses or explosive bodies (3), characterized

by an ejection tube (2’ ,2’’) and heating elements (10,



WO 2010/ 127762- 9 - PCT/ EP2010/ 002332 10') which are longitudinally routed

. at least partially through the ejection tube (2', 2") in the ejection tube
(2", 2") and conprise heating wire (14), which is sheathed (11) with C N
steel, and 0®ht28ép/pAHrees (13) 5 whi ch @are sol der ed Py BP3@EIQY Olo@aBng Wi r e.
8. The activation unit as clainmed in claim7, characterized in that the

heating el enent)s «Hi)h adee I DetiDk @ gl 11 osighed hee enthse bepgihief the
ej ection 10t beé%‘h) ned o Ihe acti \éa%i on unit as . claimed in claim7 or 8,
char act eri zed i W Hhat"Ehe® 1 EctiDn Fhbe (2 27) )habta Hifer FRFCFASHI at i on
means (15), tfure efanplz floramd dyndsi onelseveialwies aric) j nkiayés) is 10. The
activation i | ai ped i 0, clai,t aracterized in that th er mal
i nsul ati on rrge}{aé]as@%log) ﬂfisr)el vﬁ%g}rlpg?g?]e%’tﬁ%ﬁt’ hgrd%ld(r?nceorn SUT zipceé?lto":fS t E%EEJ ection
20 tube f2' whprgh petavser] dareds invdiched idedisiatg ngi wége(.14) and the ej ection
tube (2', 2").
8. The activation wunit as claimed in claim 7,
characterized in that the heating elements (10) are
routed along through the entire length of the ejection

10 tube (27).

9. The activation unit as claimed in claim 7 or 8,
characterized in that the ejection tube (2’, 2’’) has a
thermal insulation means (15), for example formed by

15 one/several ceramic inlay(s).

10. The activation wunit as c¢laimed in claim 9,
characterized in that the thermal insulation means (15)
is incorporated on the inner surface of the ejection

20 tube (2', 2’’) between the sheathed heating wires (14)
and the ejection tube (2', 2'').





