wo 2011/ 038836PCT/ Ep2010/ 005665 DESCRI PTI ON Activation Unit for

. Munitions-Free Decoy Target 5 Decoys and/or snoke grenades based on, for
exanpl e, red phosphorus (RP) or nitrocellulose (NC) are used in mlitary
appl i cati ons yosdgh A spARke grenades, infrared (I Rpcaf/kesti®idoseafst decoys,
etc. The RP/ NC devel ops 10 the snoke and IR action by burning after
suitable ignition. The ignition ofDﬁ%Wﬁ I\{acti ve matter) takes place by
means of an ignition or break chargeg, I ensures that the bodi es can
ignite optimally for the particular purpose, and so can burn. 15 The use of
such a decoy target; Jdy ohyidy Al reds abfdiG ich ot possille qping to the
muni ti ons conponent, since explosive substances are not accepted in this
context and international safety agreenents have to be upheld. 20 On this
basi s, asnew ignition concept has been devel oped, which enabl es the
ignition of RP/NC fl S W t hout expl osives d/ or rophori.c substances.
25 This new SGmYe &?%?ceg&lo % e badr ot deiai 1A 5 2006 004
912 Al . FromihdsphorassysRem for piotestdrigillarege @ia)boane phagdorim in
parti cul ar, i rGr.aft,. inst.l Rguided or_radar-guided threats is
known. Here, Liﬁgag ti \Pﬁtclilor?t&roq‘%gnﬁllcgln%o ét“hogc% ac a|‘vees'bolcril Lfasr% ef erably
carried out MiRhoeffeont adtrcridd | derehs ngedt -t HehacRPVEChothyve londhien
perforned pnewnaticak! yaps Meghanicald yoyTheuagt hye bedies %J‘ieé%é’es are
muni ti ons-free packages, which are ignitéd by hot air or a laser. 35 The
unpubl i shed i981£3°9009Th20 5981 BiaRs@h bEP aHnaESi vARFBHVENIMAt t¥ kch
activates (igndses)ldde Bot inkearsdibst aneesidd iarirnraber ivleally StRly] ng

ther mal enek%ﬁbﬂMgaéﬂgééfk é@etgé Eéﬁﬁgg'ggﬁ T%ﬁ?gg(g%%iagyf;f¥g}an

the particular purpose, and so can burn.

15
The use of such a decoy target in civil air traffic is
not possible owing to the munitions component, since
explosive substances are not accepted in this context
and international safety agreements have to be upheld.
20

On this Dbasis, a new ignition concept has been
developed, which enables the ignition of RP/NC flares

without explosives and/or pyrophoric substances.

25 This new ignition concept is described in more detail
in DE 10 2006 004 912 Al. From this, a system for
protecting large airborne platforms in particular, such
as aircraft, against IR-guided or radar-guided threats
is known. Here, the activation or ignition of the

30 active body is preferably carried out without contact.
The launching of the active body is then performed
pneumatically or mechanically. The active bodies
themselves are munitions-free packages, which are
ignited by hot air or a laser.

35
The wunpublished DE 10 2009 020 558.6 describes an
activation unit, which activates (ignites) the active
substances/flare material by supplying thermal energy,

wherein the use of explosives 1is avoided. This has an



ignition tube, fromwhich the active substances are ejected, a

- high-tenperature activation elenent, which consists essentially of n
heaters, which are di sposed geonetrically separately from each other and
radi al |y arowmcdingopegigeter of an ignifdion tube. The,BRdErd Albsggkect i on
of the individual heating elenments allows tenperatures > 600C, wherein the
heati ng elenents are de |gneg so that they allow very dynam c heating ow ng
to | ow nmass. ¥ m A nitZ¥hea rPEs§“§ﬁﬂlf6%efu??%EYelﬁmﬁﬁF@ﬁFfﬁtléﬁeof t he
thermal acti&dtdiond uniat , high ardmpd i BySe anetpravided.e \Widntt, hi ght bar mal

opti ni zation_and. an a ropri.ate _control  technique, .a ver ort response
time of the he %I%% e gﬁ%ﬁ%s ?g ac%leve E eS¢t lﬁ@afﬁ%@ g?ﬁBOFF mt he

actlvatlon[ﬂﬁ@ﬁemwn¢dlkwaehpngaiélyhénume£b¢bnpehakwandSreaiaemgly short

(smal | or IOﬂouﬂ_@etH@pHQ!ﬁHﬁgggngélgh 030,808, 7 del %y@&%wrﬁn 11 gnition

or activation unit for jignltln or us aser. The RP
flares are stbjeciht el asée ré@@bY%@#@ thead i f edeannky hi hopewer

density appliasbdmtiheid suesbaees. wBrrabsorpld o ofidde-1assic 4 adi-ation,
the tenperature of the RP flares increases, which results in the ignition

of a self-sUTEHHY 28 EBAbuSTPSN 21ROM X TdSHMAYH t hRAL (&t PYaRFon) of
t he flares umelkmsemaeﬂerqya|&1dnmEQéedukﬁ:thesgaxhﬁmﬁEp@SSfbfeh@koportlOn

of the hi s, as bea |s nded b uitabl e optics,
allomnng ext :ﬁ%ﬁgiﬁrer utlon %&e asgh N ﬁ%%%P?o%%%%of act#Vation, the
obj ect of theriawemiorpievidedr ovide Ghl@cth@amabnoynlmlz&wﬁomcandates
such active hodigs 406 dihe chgatdon Ofngdegoys. 5 35 n% | $n8 e%ésf%&aégh' eved

by the features of patent claim1. Advantageous e dinments ar I Scl osed
in the deperideit Efai hee Q@ﬁ?@ﬁl/@é@@?@@?OT?EZZﬁ#UWﬂG%%GSlTﬁe i Bkention is

based on th&@d&ﬁhgﬁtﬂm@aEmamEﬂhém&tﬂﬁvgeﬂ&naﬁbhﬁatMﬁtﬂﬂ"feé@ﬁfﬁ on_an
electrlﬁ arc., Here t gnltlog of the active %ubst nce or t he flare 5
takes pface BY neans of RPEFEEEFPC LF c. S HE W ect FPeTar ¢ (Feaf fmedFat el y
appl i cabl e ardv)l ow mai nt enance. The activation of the active substance
t akes place on an el ectrical basis and instantaneously.
The unpublished DE 10 2009 030 868.7 deals with an
ignition or activation unit for igniting red phosphorus
20 flares by laser. The RP flares are subjected to laser
radiation with a sufficiently high power density
applied to their surfaces. By absorption of the laser
radiation, the temperature of the RP flares increases,
which results in the ignition of a self-sustaining
25 combustion. For an ideal ignition (activation) of the
flares, the laser energy is directed to the maximum
possible proportion of the surface. For this, the laser

beam is expanded by suitable optics, allowing extensive

distribution.

30
Based on these forms of activation, the object of the
invention is to provide an activation unit that
activates such active bodies for the <creation of
decoys.

35

This object is achieved by the features of patent claim
1. Advantageous embodiments are disclosed in the

dependent claims.



10 I'n order to achieve the ignition tenperature of the active body/active
~ substance or its containnment (e.g. of an RP and/or NC anong others), a
suitably high voltage is applied to one or preferably nore than one

el ectron paiwo :iybags®an electric arc iss created feprlp036hogE5egtr ode
pair. This is focused so that it passes over the curved area of the active

body or even through the active body. An arrangenent of several elenents
for vertical ignition is also possible. 20 The ignition elements and
el ectrodes arkee canvenitiional idevbaes] @rg. thei ntdel e odesatfihgt ghectrodes

etc. The arr emen nd_t he quantity .of .el ectrodes have a significant
i nfluence ong'?%levequ%??}’yag lf\f%glfbani%l%n.baz%e oP™i GRi 56T S e ALET ve
body/ t he actHiees styst dasetisnpassetebycthiseelmitatagde by medns Hiaaesconveyor
nmechani sm  The i gﬁlél%st B e.rr%.tarn'ske?sf t%éog%c{:??cb%‘}%u cheatl %@Pigl ectric

arc, which leads to the i1gnition of t active substance an ence to the

activation ot*B0¢hemaetives kit eppalcaPhbs oot mof - rercititsatdrs e -al Toas t he
use of decoysctoln expl agievesct Niyd hausk¥bhcanwy facdObronky in
civil air traffic, but also for civil marine targets 35 and civil |and
vehi cl es. THe STrUcUr 817 S 8%k &0y REGGIEENSERYs on decoys and di spensers
W t hout expl osive substances are sinple, i.e. much |lower. The ignition unit
or devi al%,g unber .igni ti.ons, whereas . WO 2011/ 038836- 4
"PCT/ EP3B10/ \gégée?he@%l ggéﬁggﬁ| ar'e i $98AFY OPnt SHRT 101 Si Ryl ¢ 88e. The
el ectrodes tawdnised veeduf act isensiubistente envi ibamentrdlainnkehtencesy .

of an RP and/or NC among others), a suitably high

voltage is applied to one or preferably more than one

electron pair, so that an electric arc is created for

15 each electrode pair. This is focused so that it passes
over the curved area of the active body or even through
the active body. An arrangement of several elements for

vertical ignition is also possible.

20 The ignition elements and electrodes are conventional
devices, e.g. point electrodes, flat electrodes etc.
The arrangement and the quantity of electrodes have a

significant influence on the quality of the ignition.

25 For ignition, the active body/the active substance is
passed by the -electrode by means of a conveyor
mechanism. The high voltage strikes through the body,
creating an electric arc, which leads to the ignition
of the active substance and hence to the activation of

30 the active material.

This form of activation allows the use of decoys
without explosives in the civil environment, not only
in civil air traffic, but also for civil marine targets
35 and c¢ivil land vehicles. The structural and safety
requirements on decoys and dispensers without explosive
substances are simple, i.e. much lower. The ignition

unit or device allows a number of ignitions, whereas



The invention will be explained in nore detail using an exanpl e enbodi nent
- with drawi ngs. The draw ngs show. 10 Fig. 1 an active body of individual
flares, Fig. 2 an electric arc activation unit in plan view, Fig. 3 the

unit of Fig.w@ Jonigodsdxral illustration, 15 Fig. 4dpaf/@dI0angesEpEson a

hexagonal | y cylindrical active body, Fig. 5 6 an illustration with a
plurality of electrode 2 airs. 1 shows an actiyve body 1, conS|st|ng
of indivi duaf® ?I%i%%sﬁc gl Fefig Vé1§G€§§§HC§§x‘fﬁéxﬂﬁﬁﬂﬁ¥ﬂud? flares 2,

3 are ignitesldycaniel echense Bres aatrevatisems2s ivai ttclOefei gondbgeal) . For
thi's purpose, {léﬁgz% enbodi ment, two pairs of electrodes 11, 12 are
positioned ré?a ive 1o the actlve body 1 so that an electric arc 19, 20 is
produced between the respective pairs of electrodes 11, 12. To generate the
electrics30 AL 19,620, i gh y@'é@g%me@pﬂl k-4 Odé%f'&ﬁﬁggdgnpal rs

11, 12 via a control device 13, and connecting lines 15-18 . 2 shows
the activat i SFTMi% ?H?qgkﬂﬂﬁfzﬂ%ﬁﬁ34ﬂ%¥¥§ﬂslnder axis of the actlve body 1.
35 For ignition the active body 1 is noved past the electrode pairs 11, 12.
The electrlc arc i nltes he flares and thus the active body or its active

subst ance. actie body 1 is noved further

10 Fig. 1 an active body of individual flares,
Fig. 2 an electric arc activation unit in plan view,

Fig. 3 the unit of Fig. 2 in a lateral illustration,

15
Fig. 4 an arrangement on a hexagonally cylindrical
active body,
Fig. 5, 6 an illustration with a plurality of electrode
20 pairs.
Fig. 1 shows an active body 1, consisting of individual
flares 2, 3 of flammable substances. The individual
flares 2, 3 are ignited by an electric arc activation
25 unit 10 (e.g. Fig. 2). For this purpose, in this

embodiment, two pairs of electrodes 11, 12 are
positioned relative to the active body 1 so that an
electric arc 19, 20 is produced between the respective
pairs of electrodes 11, 12. To generate the electric
30 arc 19, 20, a high voltage is applied to the electrode
pairs 11, 12 via a control device 13, 14 and connecting
lines 15-18. Fig. 2 shows the activation unit 10 viewed

along the cylinder axis of the active body 1.

35 For ignition the active body 1 is moved past the
electrode pairs 11, 12. The electric arc ignites the
flares and thus the active body or its active

substance. Because the active body 1 is moved further



relative to the el ectrode pairs, ignition takes place over a w de area
- (Fig. 3). Theconponentsareinstall edi nareusable structure/device with an
ej ection tube (not shown), for exanple, between an ejection unit and a

| 'aunchi ng unké Dfiizobagwher system Theye are no geedpisd £ oy805EEai nts on
the activation unit 10. Several electrode pairs are preferably incorporated

in the 10 housjng, at different_distances fromeach other. Furthernore, the
el ectrode pa’F?gagh € bECgdcifet F1RET TS I BREFBut dNdFéPt HekdS cihf€fence of
the active bodyrla dbddFigret Shioyws 3N arrangenent of at | east one el ectrode
pair 11 around a hexagonally cylindrical active body |la. A possible
arrangenent of at l|least two electrode pairs 20 11, 12 with a rectangul ar
cross secti obhef themmchénmesbodprkb, fiasteddrpl e, il ooki ng atwngblhe

cyl i nder caxi [ 1 Fig. 4. Fig 4 d ro pair
arr angen”gnt %%r%(ﬁteé%%%{o etkbaﬁnlrfs?ﬁ%?t ﬁ%?"‘%i}?e 2%{‘%@%@%@% ggr
i ncor por at ede¥ ¥Rl TomMpdHpEANB oL ] E¢EACHN Upaitr arover tdEndleing hunitt he

activation upit 10 andupbhset wWjdrdespeehete eagh other. 30,fig-i6 shows a
possi bl e arrangenent of a plurality of electrode pairs 11,712 on an active

body 1 with @°Fectaut ar °8r 0s5 S ecBiérn VEIFdORI ngatlong 1he c§FYRBRE axis).
PATENT CLAI Mald&radd | atien wid EIRfefablpunihtenpofaeedacihversabst ances

or an a(‘:!.tol V%Q&Q&’né 1) aM t r<]5t:i_ e%le%%t : Ocﬁ'istances from each other.
Furthermore, the electrode pairs can be geometrically
distributed over the circumference of the active body
1.

15 Fig. 4 shows an arrangement of at least one electrode
pair 11 around a hexagonally cylindrical active body
la.

A possible arrangement of at least two electrode pairs
20 11, 12 with a rectangular cross section of the active
body 1b, for example, (looking along the cylinder axis)

is shown in Fig. 4.

Fig. 5 shows a 4-fold electrode pair arrangement of the
25 electrode pairs 11, 12, 21, 22. These can be
incorporated in a common plane or even in pairs over
the length of the activation unit 10 and offset with

respect to each other.

30 Fig. 6 shows a possible arrangement of a plurality of
electrode pairs 11, 12 on an active body 1 with a
rectangular cross section (looking along the cylinder

axis) .



5tube, characterized by el ectrode pairs (11, 12, 21, 22) attached around
. the ejection tube, at |east one for producing an electric arc (19, 20), for
which the el ectrode pairs (11, 12, 21, 22) are electrically connected by

connecting ludemi10}bsdds 10to at | east. gne control devjmeoad3ooddds 2The
activation unit as clainmed in claim1l, characterized in that, said

el ectrode pairs (11, 12, 21, 22) are_disposed symretrically about said
15ej ection tube. 3. The activati on 2ot ®Painmed in claim1 or 2,
characterized in that, said electrode pairs (11, 12, 21, 22) are disposed

in pairs at jnteryal . _the_l.engt,h, of id ejection. tube. 4. The
act Pvati on uinit azgf?c %?%g%gﬁﬁhoﬁglgf g(tlng cﬁozﬁﬁn“%;u Jttlémf," ¢tvar 46téri%ed in
that, said unit (S@)standamstat led detiveepcaly djlectiioh eni ejandian _
251 aunchisng unit @& |GHNGEl SYSILBy 31 HheBet buathon yhi i, as cl aimed in
one of the clains 1 to 3, charact eri z&d in that, the electfic arc(s) (19,
20) is/are alignetl s hattiaghare\nr3opes Shespie¢éiophéubar vell area of said

active body (1) oresenddrughhsaivtiakt iaveehedyrbd) arc (19, 20),
for which the electrode pairs (11, 12, 21, 22) are
electrically connected by connecting lines (15-18)

10 to at least one control device (13, 14).

2. The activation unit as claimed in claim 1,
characterized in that, said electrode pairs (11,
12, 21, 22) are disposed symmetrically about said

15 ejection tube.

3. The activation unit as claimed in claim 1 or 2,
characterized in that, said electrode pairs (11,
12, 21, 22) are disposed in pairs at intervals

20 over the length of said ejection tube.

4. The activation unit as claimed in one of the
claims 1 to 3, characterized in that, said unit
(10) is installed between an ejection unit and a

25 launching unit of a launcher system.

5. The activation wunit as claimed in one of the
claims 1 to 3, characterized in that, the electric
arc(s) (19, 20) is/are aligned so that it/they

30 pass(es) over the curved area of said active body

(1) or even through said active body (1).



