; OPe3elLl Lh6, T26 ' *@00002* Descri ption Shock-1nsuscepti bl e Snoke
Proj'ectiles The present invention:relates to a snoke projectile in
accordance with the preanble of claim 1. Snoke projectiles hay form
of smoke grenades or so-call ed snoke cups are fundamental |y qm@ﬁw,[m@m”mm
fromDE 28 41 815 C2. In accordance with this prior art, a pro

charge consists of snoke cups stacked one above the other in di scHa¥%i ng
direction in the shell jacket and conpriqsed of a closed netal 1 and a
smoke conposition charge acconmodated therein on the basis of Jmmn’mﬂwm“m
hexachl or oet hane, zinc oxide and netallic powder. The snoke a

ignited with the aid of so-called primng cartridges and it in theod3* ght
of the projectile, with the projectile then releasing vapors of snobke upon
i npact on the ground. The significance of snoke generation in mlitary

terms is to interrupt the |ine-of-si cr ection between an object to be
projected and an attacker. Concurrently with the further devel opnent of

noder n weapons systens it be ' . in interruption of
the Iine.of-sight in the infrapagsiscerth SfioRe B '7b‘h&l' nbi ned smoke
conposition charges on the basis of red phosphorus were used which result
ininterruption of the line-of-sight in both the visible and infrared
ranges. Snoke prajectiles.for the self-protection of mlitary vehjcles are
comoni y | aunched ErRRETAMERIGR relates ia Aemele wRiseled proerdpie with

proj ect ed abdbe prEameleafslaithdad of the vehicle and initiated. The snopke
effect taking place is to interrupt the line-of sight for the opponent to
the vehicle to be protected in the visual and infrared ranges so as to
prevent an opponéitoke Rigshleshayingtarifery efsnacke greRRdes ok HuGRIEH snoke
measure has smcékd cugsakre fiaridapndntally knowrkleyy. afsorn @528 l4¢.81BeGRriad reacti on
times for bui]di . ree ] LNt L.adl t snoke
active nass a%%"v%"ﬁ?ﬁ"@‘ggﬁ%{&’? fﬁlQf_kgge%:tg%g%gl?%gh%‘%kée%%Bf%ﬁeeég@fI es for the
prot ecti on ofstagkedieneahaygitoe ethesdn dissharpingdlirgctioms tbatsbet! jaoket arte an

ammuni tion baghmprmednd a%éeﬂ%@ﬁﬁéﬁfng? BAR@ BRI dKea@nigYsRionichafife @ resul t of
actuating the firin e(Y in_.the Eehl Cl eThan ‘%Jéec%\ﬁr char(ge IS ignited in
t he amuni ti difBY &d therelf ofy the AP AF hE¥IIOGHPRR: 4020¥de @ acti ve
mass, or subrmefaficaowder.ofhe $reokk sctivarmass is Rynitedavith the aid phsetaltdhi cal
del ay el enentprindhy Q:Ertﬁ@g?@ and Kas teibhedrark Egj)écﬂi%, NithehréjBatiStherd he
active mass is |lif, st 4

t

, | flight, aft f the del t ,
separat or chdf§asIng ‘131I?If)f51 % 52‘310@'3‘9‘?% '8%?8?6% & %ﬁ’dr.?d'l n ?heec?s/e Bpesm(;rkea

projectiles including a separator charge, a pressure is generated in the
subrmuni tion on t heol dighiRCinRE Yo sHOKE YeRERHSH IR Yo ass KhS idtBl-ght tRBeat h
encl osi ng th(ﬁ, ac%; ve mass, i gnhts t he ngke ng(‘:ﬁt)l Ve nmass gont al ned therein,
and ej ects i tinerfrigiconResdion bekyger gn opjeght Rré’le@t?ﬂs@é AN@MaGk&Te s of the
prior art conprising amunitions with separator charges present the
drawback that th [ ARl he
trajectory are sﬁj’s"g{é’gﬁ? ﬁﬂ’e\wﬁ %ktﬁ%@g@fegﬁ%ﬁ&t OEEHB%\?\AE H)geﬁ@%%%%ﬁ??rg% of the
cont ai ners, theesame peeesaaty palsmabtajy intesuption pf bedingradpighd n e gr ound from
hei ghts of upnfraretiZangéers. Upon inpact on the ground, the inpact velocity
is as high as 16 ms. Due to the deceleration inpulse acting at inpact, the
flame front is disrupted, and the active mass pressed pellets are

ext i ngui shed al mdtthsensl, sowbinedieokegrmprsdioorahaeges on Bieskasiedf ed t he case

of a candl e IhesBHolswdr8Used WilficHiesuR dfinftfuplios Bf fhadmeldTidightiiMbbie bur ni ng
condition. Seyeral secarril%fsqrg&ss by until the proper conbustion progression

requi red for BRYIEPIZEA #M9%Se- est abl i shed. This tine span, referred
to as the "gap"” in international usage, may be as |ong as 15 seconds.

Li ne- of -si ght int i 4 [(7\VA : e ; IeLOMbusti on
progressi og r equiSﬁ{é@%bfoé)ﬂ?%rs&#%éggp%ﬁg’ﬁgﬁrgtﬁgﬁ'&sméﬁe@g{gﬁ\éﬁ@%gg,r&and t he
vehicl e to becommerlytaunched fem 8‘%‘9@1’6@%“’!‘6’%@9@&%@%‘”% MASSdek wi t hout

def ence. projected about 25 meters ahead of the vehicle and initiated. The smoke
effect taking place is to interrupt the line-of-sight for the opponent to the
vehicle to be protected in the visual and infrared ranges so as to prevent an
opponent's weapon from taking effect. The introduced smoke measure has



-3 The reason for these dangerous delays of up to 15 seconds between
ignition and snoke formation is founded in the fact that the prior-art
active nmass pressed pellets conprise about 90% of snoke active mass on the
basi s of red phosphorus having an igniter charge pressed thereon. The
pressed pellets are initiated at their surface by the igniter charge during
separation. The ignited charge then lights up the snoke conposition charge
| ocat ed underneath. The conbusti on behavi or of the pressed pellets thus has
to be rated an end burner. The conbustion velocity may at given di nensions
be accelerated wthin certain limts by increasing the oxygen donor

content, however a variation of the oxygen donor content is subject to
narrow limts, for ot herwi se snoke will not be formed any nore on the one
hand, and the tion tendency wil | Crease on han so t hat
t he snoke act‘ E éﬁl)f 8° %8?%%!%{)@ regptiop u ‘F‘ﬁé?‘:l’rg&@fjmﬂéﬁ?s to form
smoke in a suﬁrholce weenmibwmgmttlaaon ofsther smaolge activefmasa adeiwgithin approxrt it
accordi ngly wasoaR.ghject of the present invention to furnish a snoke
projectile allowing to significantly reduce the gap period, to thereby
afford protection for the vehicle to be protected as qui ckly as possi bl e.

This object is atnﬁs $aekd btl’oﬁuﬁtéstfbﬁtﬁéflﬁb@@tl@m btzmnmarwéhme%swf claim1. In
t he snoke prohgct i nvent | east part of the

smoke active %cé'bfsﬁ@k &H’ (i?%tdﬁ‘gﬂie ﬂa@m{a“%o'i R%qye’é g 88&'1"(%‘???? S on of at
| east one i gnincemocdied gdo itwAepaesult dfacteafingrtbe ficing kay @ &uee{eéwclahsgu nctly
smal | er than é@@to?‘bﬁé‘l‘gé% }?ﬂfteél ﬂ?ﬁ%@#ﬁuﬁfﬁ&h b9 s o %Célé&h&ﬂ rp}ﬁn‘lé?’ the

present invent ter c e Is not res n s ace contact
as in the pri¥y 'Cﬁﬂecf?bthe ?%'é%‘?ﬁﬁ?e%ﬂﬂ"é‘&'?'?‘b ﬁ'}‘?e ‘?ﬂ\?éﬂ?’i- §M eHtSai ns a
pressed pel | etf @pymatdchnieahdelay plemend ewhich ehusiy was Initihterb by sheoéjeetior | east one

igniter charg e \ I tratlon
of at | east Oﬁhea g gﬁlﬁé a'&ﬁéénﬁ]a@é?s lftX%hqu?l gﬁ? dff’ég lag)%g dggsee&éusg tn&ﬂ%ﬁﬁ

active mass pPefFEator ChafaeTfn@' intgrkas m@h@&%\fsff%fn%f'"ttm@ﬁﬁ/@frﬁmw may, for
exanpl e, havepmjdctilestindlading acsyﬂsafaténmrgm@reagmnewggaﬁ@@temmltuél ng regions

of increased atian r under neat h
this |ayer pr%@?%@rﬁé% ?r|1|9r] ?’?@PWCHV Lfrg%éﬁfféess@%krg& ?a,{‘ f mass proper
i s arranged aenclosigg thesactswe MERSS| b@tﬁﬂsassmﬁk%lagte@dnass @@'@ﬂlnegé@@’élfbn

practical conghdlgfeatsiiofém th&8hésth Aﬁy e%iBftPSmord bﬁi"eétﬁf@éyété}né etHerior art)
al n e active nmass

is not pressed.on at cet

and igniter cﬂ%ﬁrgf’é‘bcoémf'sﬂ'?ﬁ aMpuitgng with sﬁﬁp@é{%%fﬁfgﬁ? Bﬁsegf) ly with the
pure snoke acdiawbapktmttieapresaed pellats diisrodke acft)letmeseplgeésd g thel d in
advance. Due {getiafy d@HFustbRibId hﬁsr&sadomrd&é@¢=%||&®mglg%pa€4tioﬁ%fwe$s and

igniter charge) .are p ranul at ed ,or t I’eSSI V\/nat i's
formed is a p?%r&@eafs b Bitest Scitiess agsseEhaldE ik & gl

active nmass aheighis abwuprtd ViR mgetiessy dlpoafimpaotan dnetgramdrdbstmmﬂtwdlmgy lsests of
igniter char gg @H%ﬁp{ﬁg&d pell et thus produced is also ignited during

separ ati on. an in the prior art, however, it is not the end face
t hat burns, but starting out fromthe surface the igniter charge nests

inside the acti veDua®sthe Heeelegatidntimpularaiting @s inspddtathe flpatesforttug ni ng in the
active mass bytfetid B heRofle heeepRULLAEEIeS ok ptihed s Lo L

charge nests pelle
becomes i nsus@@m’ﬁiﬂkﬁl@ Safpehenamenan agp@amedmﬁtnem;@etqf aseandle At the

same time) highegh @@%ramé'deﬂmf:@gﬁﬁ@ttaeéwaxeelvmubqameeslummgoCddaﬂloﬁrmke active
mass, and the.co

ustio eases Wit hout uiring to this end
an increase oPt YEHQ aﬁpaﬁﬁm@f UM,{F%ﬁfoqeﬁ CoRBuUSiqn W@Q%éé?"t'ﬁg‘("r ul d
ot herwi se be fmesms)kalggnelt%auns mnesthblished sTivk dimer sjaec réfemed teas e pel | et s of
the inventioned g ﬁﬂﬂ@r?ﬁlﬁﬁlﬁusaﬁ% H%Vbé Q@ldﬁg%ﬁ Sj%nhg’elqn%l?s@% ween
e

separation and onset 0 fect approaches Zero. B ?él cul ar
advant age, t hiBt&BIREAR S Bet RIaYidad uptihthe propsl &R §§‘EEPGQHEFS§1WH§ ¥ of the
pressed pel | efos shekadicHsiation idrecegthblisheds add theofehiui@iebaptdtectedass and

O e AR AR A TR 0 2 07 i fo



-5 active mass to igniter charge) nmay be adjusted on the basis of the nass
ratio of mixed charge and pure snoke active nass. An inportant precondition
applying to the present invention is the relationship of the conbustion
velocities D of snoke active mass and igniter charge: BAS " ~NWw th AS
standing for igniter charge, and NWstanding for snoke active nmass. In the
snoke projectile in accordance with the invention, the flane front is
shifted fromthe surface into the activefass by introducing igniter charge
nests into the active nass (m xed charge). The flanme front accordingly is
closed in or screened so as to be no longer torn off by the delay inpul se
during inpact on the ground. The pressed pellets of active mass accordingly
continue to burn in the absence of any slunp, and |ine-of- sight
interruption thu nsu he resul tin noke, gener on from

act i vat | on of - an TIGRRTT 5 TERA erasHar s B IR st RaopRs bevesn
particularly igdmalmaagsmm(erfamMn is dourtded ic ther fpet thab the Erice-adf adtivebut ed to a
depth of up tlﬂaésogfl"egge& E&uéﬁ( ghs@%*:gﬁ'ltgd% of BRoRE LR ,ﬁa§§onm§

concentration I n % I ONs ter char ge nma anount to as mnuch
as 100% of t MRASIYPi'edP ﬁawésmaxmar@ 'QP'FPfé‘é‘@Eﬁed%fﬁéﬁe%hﬁfﬁqth henvention it
is preferred présstdu-:pam@reanmemi aethsir serfamsmotherigmitd chh@@Qjmrngs as hereby

| ne-of -si gheoharaioRa bt Mrte (R e GRS st Bpoatlohisfiaras on, ¢ ne
snmoke active |ﬁﬁ%t§d |Uﬂ§©'lﬂleaﬁhdf hergonalysdign @ﬁg@g@f ofithe pracsed pellets thess and
igniter char qeasrt@&ie%a@oeé:eéﬁalbmme? Tlﬁ‘e E&ﬁbﬁé}fdﬁ‘\@iocﬂy%ﬂﬁ&%’r‘vé}?' let. -6 It
i's particular refe red i r{;\mg gﬂ ns nests of
gnfter char UTRENPHS OB HreRierISH s crreahibls B s S SRy ¢ or
charge of appdanor céntént, hotvever avapatian afthaoxyderagqranxconntis dubjéct tanot her
advant age of ddifou MkATEr SBKASEISHIRE Wil Rof thaloriBE oy brb loffiné &gl LSt abl e

t hrough sel ecti on gﬁ 0 0 e activ SS niter

char ge and/ or"an%r 80¢ H‘q ﬁ%toeam&ﬁf?ﬂsﬂ%w"'dﬂcrﬁﬁ%e AR &qesothes h?%‘f a?oébg‘t ral point
of the i nventthersmdkatactine merssloeapesjeeiddse snsokeadr at theclepst falletd forrmhock
follow ng i grgr%ﬁ}e ?lﬂfcéftﬁbét}rﬁ:@ﬁ{rﬁéry i nsusceptible to inpact on the

ground, so that ont w not be extingui shed any nmare on
i npact, and the snoke screen builds up without a gap within 0 to 2 seconds.
A preferred enboda'tamng oot frohethinpriicr apr ibheirdihgly afast dreobjestesfith@n conpri ses a

i xed charge gE.SHRNRAGh 1Y RyRES Wbk hANAR JRIALE 8ot sl

arranged in ers. n ano res I hventi on,
the nests of ﬂwg@apéxerl@ﬁaﬁogtéetabyuai@rd n@t%cﬁ@raéoa&b@uv@éldeat@éoqopr@md as
gradlent typamg@mﬁggbbggb@n profile, with the concentration being highest
in the direction of 1gnition.

This object is attained through the characterizing features of claim 1.

In the smoke projectile in accordance with the invention, at least part of
the smoke active mass includes regions having an increased concentration
of at least one igniter charge, wherein the regions have a diameter distinctly
smaller than the diameter of the smoke active mass.

Accordingly in the present invention, the igniter charge is not pressed
on in surface contact as in the prior art, but the smoke projectile of the
invention contains a pressed pellet of active mass provided with so-called
nests of at least one igniter charge. These nests are regions having an
increased concentration of at least one igniter charge mixture and are
embedded into the smoke active mass proper.



The gradient-type concentration profile may, for exanple, be represented as
a preformed stepp gradient, with the one gradient step arranged in the
direction of ignition conprising igniter charge nests, whereas the further
steps facing away therefrom contain about 100% snoke active nmass. Here it
is noreover preferred if the single steps of the gradient also have the
form of pressed pellets. Further advantages and features of the present

i nvention becone apparent through the d@scription of an enbodi ment and

t hrough the draw ng, wherein: -7 Fig.-1 is a longitudinal sectional view
of a snoke active mass in accordance with the prior art in schematic
representation; and Fig. 2 is a schematic |ongitudinal sectional view of a
snoke projectile in accordance with the invention. In Fig. 1, 1 designates
a snoke projectl h conpr.i ses snoke actiyve mass 2 and aSSOCIated

i gniter charge 3. ?ﬁ@"qiﬁrﬂrf’lépt"@r?ilﬂb%'"ﬁe“@q MaY.JAr BRMPIENIAYSA fikStde 4 wi th
the aid of algydrmempasingsmakel Adting masariacluwdiing hegisnsot indesasgiat ed nore

| ly inF t ted b
o 02 ¥ 1 Py 50 U o SRR RS oot ed,
active mass 2roVided wih m@ppbargﬁ FHSQS the smhgke aetivegnasgyeropeniscarsanged acti ve

Mass 2 are argsangth sAokd a&te ,ﬁgwmda Sedpligferpassage 5. In accordance with
the prior art, the igniter charge 3 Is pressed on the snoke active nmass 2

in surface contact. The combustion behavior of the pressed pell et according
to the prior art Basedoa@ractivabconsiderlians, thesighierahaege, ettieripamer theAs soon

as, the pri of ot aRTRIFR BFAREA ol hRAPA oA sl PABLbr LhRKElaRERe | Tont 19

i nhi bited or I 'ngui sh nost entire resu g é up to 15
seconds aft emmw igRitershskge. |3§dttht§rf"'éﬁ{r%éﬂ Prps$ E‘P'B aglgd jaipfswith thes a

danger ous garpuwamokayxcwe thak$ e dvasyinod et datisehe prgssimgsuolddasf ul  att ack
on the vehi cI e protected. In contrast, Fig. 2 shows a schematic

| ongi t udi nal sec s onal view of a snoke projectile in accordance with the
invention, in which identical parts are provided with the sane reference

synbol s. Ot her tmmhéféﬁ:tﬂ{dt‘ﬂﬁe %ttva&ﬁb@@smbkebbmeaﬁbsyanmﬁteef t he
snokegener at i

contains i gF&(jﬁé‘? § é d n”|a{}3d1d8'n prgr BtEsdn m@"ag Eormgﬁ Sahnoce
gni? B'ée ﬁ@ fara T RUGHOREFPIEN 2 &3 d%8hooses as

the igniter qresspd pellet of actise nmaasmoenmamgfglayheoif%mkmmtgelmw%@m@nt s as
described, e.g overlingTaydt®f3AtbikBZictive mass including nests of igniter charge.

The pressed pellet thus produced is also ignited during separation. Other

than in the prior art, however, it is not the end face that burns, but starting

out from the surface the igniter charge nests inside the active mass. The

igniter charge nests (hot spots) burning in the active mass burn with a larger

free surface. As a result of the igniter charge nests burning within the smoke

active mass, the pressed pellet becomes insusceptible to impact on the

ground and thus to shock. At the same time, higher energy is consequentty

introduced into the smoke active mass, and the combustion velacity

increases without requiring to this end an increase of the oxygen donor

content in the active mass that would otherwise be necessary.

Reaction of the smoke projectile pressed pellets of the invention is
spontaneous, so that the above described gap between separation and
onset of the smoke effect approaches Zero.

As a particular advantage, the combustion period may at given masses
and dimensions of the pressed pellets be adjusted through the ratio of
smoke active mass and igniter charge in the mixed charge on the one hand,
or at a given ratio for the mixed charge on the other hand, e.g. 2:1 (smoke



magnesi um powder 12. 00%w . )iron bl ue9. 00% wt . ) bor on)

anor phous?2. 39% w . ) powder -type chl oroparaffin8.00% w.)finely ground bl ack
powder47.00%w.). !'n the exenplary case, this igniter charge m xture is
mxed with a snoke m xture in a nmass ratio of 2:1 (snoke m xture : igniter
charge m xture) and then granul ated. As the snoke active nmass one uses in

t he exenplary case one in accordance with EP 106 334, which may have the
foll owi ng ingredients: red phosphorus 55% (wt.) cesiumnitrate 23% {w.)
zirconium nickel alloy 70 : 30 12% (wt.) pol ybut adi ene bi nder 10% (wt.) It
is, as a matter of fact, also possible to use other snpoke active nasses,
e.g. those as disclosed in DE 30 31 369 Al and containing a chlorine donor,
nmet al oxi de and ammoni um chloride as well as 5 - 40% (w.) of thiourea, 20
- 70% (wt.) of anmmonium perchlorate, 1 - 3% (wt.) of alum num powder havi ng
a grain size adtiveenasstthagnitedoharge) maybesadjugedofithe pasis diitmelimags agpent .

Furt her snok 1l d t hose described in DE 199 36
054 Al and ma ?ﬁgbﬁggg@gsﬁﬂ&ggs edﬁgcﬁggg{ea%ﬁane as the chlorine donor.
According to the present invention, the igniter charge is not pressed on in
surface contact |Arkinpantanhpregonditioaapplymgttorthe peksent imventiomig th@ti o of 2:1

O Tk e atlERSfin 38 the At ok R des ] B {AbRs Bballelinged SndigrRer

jointly with pure snoke actlve nass e pressing

advance. _oehage to the fact that the snoke active mass and the igniter
charge active nmass are present in granulated formprior to press
conpacting, a prj?s:eg> |l et of active nass conprised of a |ayer of snpke
active nmass and veriNWng mi xed | ayer of snoke active mass with

so-called nests of igniter charge is fornmed. A pressed pellet thus obtained

is also ignited dHAg s gafo!rfghit@Fcﬁaﬁ?,ngﬁv@%Haintgifensm&@sﬁta\}ehan W th

the snoke ammunition of the prior art, 't 1s not the énd face that burns,
but four igniT@fS-charge nests burn starting out fromthe conbustion side
with a much larger free surface in conparison with the prior art. As a

result of the I QM <nBRE BoiOaRt i SMORIAGeIE HE iMRRSATKE Mfld eSS,
the pressed pell et beconmes™insusceptible to 1 npact on fhe ground because

t he i ntroductBShifted fiagnthecsurtacarigle the active W@éggwtgq%ﬁ@gae@'t%hm shifts
]Ehe flane f(r]I pnﬂéslté rrmnﬁe{uttisgmime(rﬂiiécpcﬁdige)srrubel_ametﬁm& aces®linghi f:c?rrﬁ ]
ront accordi 1s closed. in aor, scree | nger._torn o y the
del ay i npul seagﬁ%/q 'Hg°’isﬁ§e§8f*d8ﬁ et%tg%&r%%ﬁﬁge%%g%oﬁgggﬁ\% ge%MémBF%‘gsed pellets
of smoke act i dwingdewaplemthergrouath The pressedipellatsef aclive masseacsbrdingiit
interruption ¢driRueed bimtih e Gbsdrite cEamyYRIUmME BndNinelofciiMliebiaptic
conmbustion is, ensured t(;;éorngeh tnﬁ‘Br elmaqgﬁ%d SmaKFHgi%gﬁrﬁltéJ gn. c)Ifn particul ar,
gaps virtual |'\7”abs o foimiboTetes (TRl ge! IFHES a8 Mihin 1 - 2
seconds at t hemirgniiestuntit eoropletiomef eprabustione nonentarily, as it were, and
in a concentration ensuring secure line-of-sight interruption without a

gap. Thus with the present inyention, snoke projectiles are for the first
time avail abl e P@I‘P%ﬁ@c'ﬂ?ﬂy ﬁ%‘qqué’sWrﬁ'&ﬁ'dg?%ﬁESC%a%nﬁ%ﬁr%' th a ground
i npact vel oci digtribfitedto tacdelth of ap td'6@%sofihe operajl @eight of the adtiee nrassnt i on may

be formed into ammunitions for all customary |aunchers of nobst variegated

calibers, such as 66 or 76 nm_ = -10 o
The concentration in the regions/nests of igniter charge may amount to

as much as 100% of the igniter charge mixture.

In accordance with the invention it is preferred if the smoke active mass
is based on red phosphorus, as hereby infrared line-of-sight interruption
takes place on top of visual line-of-sight interruption.

In the smoke projectiles of the invention, the smoke active mass itself
and the mixed charge of smoke active mass and igniter charge nests
preferably is in the form of a pressed pellet.



Clains 1. A snoke projectile conprising a sheath, igniting nmeans, an

ej ector charge and a snoke active 'nass, characterized in that at |east part
of sai'd snoke active nmass includes regions having an increased
concentration of at |east one igniter charge, wherein said regions have a
dianeter distinctly smaller than the dianmeter of said snoke active nmass. 2.
A snoke projectile according to claiml, characterized in that said regions
are nests of igniter charge distributed 4o a depth of the entire active
mass. 3. A snoke projectile according to claiml or 2, characterized in
that the concentration in said regions is up to approx. 100%igniter
charge. 4, A snoke projectile according to any one of clains 1 to 3,
characterized in that said snoke active nmass is on the basis of red
phosphorus. 5. A snoke projectile according to any one of clainms 1 to 4,
characterized i n It BRartigsarlynrsiesreddt thesmetesactive gnasssantans destsoéd char ge

of snoke actlngmtéf&ﬁﬁrgmﬁiawwbm&m@haf@af Qﬁékéaaw&nhs@aﬁ@rdﬁtei‘- cHiHrSésed
pell ets. m)ke t%@eﬂeﬁgl e a %{-ﬁ g‘% one of clainms 1t
char act erlzedo |‘?n‘?<"’éE i SEPRERS c ntains nests of |gn|ter

charge having a mX| ng ratio of snoke active mass and igniter charge of

approx. 5:1 to lifg dnBth%%Hb&Mla?é &n@rﬂéﬁg?séoszr&a{@bﬁ%m t tile

accordlngto an g S@ﬁ ﬁ{ racter e burn tine
i s adj ust abl elf eso%fﬁﬁsteglreé fough sstecting ofthe MEiNafatig of smokgiastive Mase mass
and igniter cinadigeiterzhaoge ahd/ovtotdtetheasumeshiraticnosf thé nestisd nests. -11

It is a central point of the invention that the smoke projectile is not
susceptible to shock following ignition, i.e. substantially insusceptible to
impact on the ground, so that the flame front will not be extinguished any
more on impact, and the smoke screen builds up without a gap within 0 to 2
seconds.

A preferred embodiment of the smoke projectile of the invention
comprises a mixed charge of smoke active mass with igniter charge nests
which is arranged in several layers.

In another embodiment of the present invention, the nests of igniter
charge inside the smoke active mass present a gradient-type concentration
profile, with the concentration being highest in the direction of ignition.

The gradient-type concentration profile may, for example, be
represented as a preformed stepp gradient, with the one gradient step
arranged in the direction of ignition comprising igniter charge nests, whereas
the further steps facing away therefrom contain about 100% smoke active
mass.

Here it is moreover preferred if the single steps of the gradient also
have the form of pressed pellets.

Further advantages and features of the present invention become
apparent through the description of an embodiment and through the drawing,
wherein:



g. A snoke projectile according to any one of clains 1 to 7, characterized
inthat it is not susceptible to shock following ignition. 9. A snoke
projectile according to any one of clains 1 to 8, characterized in that it
i ncludes a m xed charge of snoke active nass with igniter charge nests
arranged in several |ayers or one |ayer. 10. A snoke projectile according
to any one of clains 1 to 9, characterized in that said nests of igniter
charge have inside said snoke active mags a gradient-type concentration
profile, with concentration being highest in the direction of ignition. 11.
A snoke projectile according to claim10) characterized in that said
gradient-type concentration profile constitutes a preforned step gradient)
with the gradient step arranged in the direction of ignition including
igniter charge nests, whereas the further steps facing away therefrom
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In the example of Fig. 1, igniter charge 3 and smoke active mass 2 are
arranged annuiarly around a center passage 5.

In accordance with the prior art, the igniter charge 3 is pressed on the
smoke active mass 2 in surface contact. The combustion behavior of the
pressed pellet according to the prior art in accordance with Fig. 1 acts as an
end burner. As soon as the prior-art smoke projectile impacts on the ground,
the flame front is inhibited or extinguished almost entirely, resulting in a delay
of up to 15 seconds after which the smoke is then actually released. This
causes a dangerous gap that may be utilized by an attacker for a successful
attack on the vehicle to be protected.

In contrast, Fig. 2 shows a schematic longitudinal sectional view of a
smoke projectile in accordance with the invention, in which identical parts are
provided with the same reference symbols.

Other than in the prior-art embodiment, the active mass of the smoke-
generating pellet of the invention contains a mixed charge 6 which contains
igniter charge nests 7.



| (10965& () - 8&1096& ()- F10%%& ()- 10'0' o 10' o' 0; ?] [ aBaSE7' o

1055' &10% & ()-3"10% & ()- nL0% & '()-910% & ()-! MLO%\ & ()-31 10% & ()-[r
}rPSE7' 0 1055' & 110% : & ()-yY10% & ()- 10\\ 10\\
10M\1110%0\ & ()-!#L*t10%\ & ()-] K'ni'n"o"p"wi [ MSE7' 0 1055 10:: 10::
10::16t10%: & ()-!, 110%:& ()-16s10%:& ()- 1110%: & ()-' p"t""###& <MBET7' 0
10! ; S1094HH& () - F ! (F&LOYHHE () -, T109%4& () - ! (L109%HH& () -

10%4& () - @O%H& ()-&&& ' ((((~PB47' 10HH JLOHH 10HH! 6610%H& ()-!;

1109%4H& () -. 109%4& () -s- GLO%H& () -f)10%4& () - S((q) G {+(, - ZX6PB4T'

In an exemplary case, one chooses as the igniter charge mixture a
mixture having the following ingredients as described, e.g., in EP 106 334

A2:
magnesium powder 12.00% (wt.)
iron blue 9.00% (wt.)
boron, amorphous 2.39% (wt.)
powder-type chloroparaffin 8.00% (wt.)
finely ground black powder 47.00% (wt.).

In the exemplary case, this igniter charge mixture is mixed with a
smoke mixture in a mass ratio of 2:1 (smoke mixture : igniter charge mixture)
and then granulated.

As the smoke active mass one uses in the exemplary case one in
accordance with EP 106 334, which may have the following ingredients:

red phosphorus 55% (wt.)
cesium nitrate 23% (wt.)
zirconium/nickel alloy 70 : 30 12% (wt.)
polybutadiene binder 10% (wt.)

It is, as a matter of fact, also possible to use other smoke active
masses, e.g. those as disclosed in DE 30 31 369 A1 and containing a
chlorine donor, metal oxide and ammonium chloride as well as 5 - 40% (wt.)
of thiourea, 20 - 70% (wt.) of ammonium perchiorate, 1 - 3% (wt.) of
aluminum powder having a grain size of less than 100 um, and 5 - 30% (wt.)
of binding agent. Further smoke active masses are, for example, those
described in DE 199 36 054 A1 and making use, e.g., of hexachloroethane
as the chlorine donor.

According to the present invention, the igniter charge is not pressed on
in surface contact like in the prior art, but mixed in a mixing ratio of 2:1 of
smoke active mass and igniter charge, and this mixture is pressed jointly with
pure smoke active mass filled into the pressing mold in advance.
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Due to the fact that the smoke active mass and the igniter charge active
mass are present in granulated form prior to press compacting, a pressed
pellet of active mass comprised of a layer of smoke active mass and an
overlying mixed layer of smoke active mass with so-called nests of igniter
charge is formed.

A pressed pellet thus obtained is also ignited during separation of the
smoke ammunition. Other than with the smoke ammunition of the prior art, it
is not the end face that burns, but four igniter charge nests burn starting out
from the combustion side with a much larger free surface in comparison with
the prior art. As a result of the igniter charge nests burning inside the smoke
active mass, the pressed pellet becomes insusceptible to impact on the
ground because the introduction of igniter charge nests into the smoke active
mass shifts the flame front from the surface into the smoke active mass. The
flame front accordingly is closed in or screened and is no longer torn off by
the delay impulse during impact on the ground. As a result, the pressed
pellets of smoke active mass burn through without a slump, and line-of-sight
interruption from activation of the ammunition until completion of combustion
is ensured through the related smoke generation. In particular, gaps virtually
do not occur any more, but the smoke emanates within 1 - 2 seconds at the
longest, to thus be available momentarily, as it were, and in a concentration
ensuring secure line-of-sight interruption without a gap.

Thus with the present invention, smoke projectiles are for the first time
available which do not give rise to dangerous gaps even with a ground
impact velocity of up to 16 m/s.

The smoke projectile of the invention may be formed into ammunitions
for all customary launchers of most variegated calibers, such as 66 or
76 mm.
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Claims

1. A smoke projectile comprising a sheath, igniting means, an ejector
charge and a smoke active mass,

characterized in that

at least part of said smoke active mass includes regions having an
increased concentration of at least one igniter charge, wherein said
regions have a diameter distinctly smaller than the diameter of said
smoke active mass.

2. A smoke projectile according to claim 1, characterized in that said
regions are nests of igniter charge distributed to a depth of the entire
active mass.

3. A smoke projectile according to claim 1 or 2, characterized in that the
concentration in said regions is up to approx. 100% igniter charge.

4. A smocke projectile according to any one of claims 1 to 3, characterized in

that said smoke active mass is on the basis of red phosphorus.

5. A smoke projectile according to any one of claims 1 to 4, characterized in
that said smoke active mass itself and said mixed charge of smoke
active mass and igniter charge nests have the form of pressed pellets.

6. A smoke projectile according to any one of claims 1 to 5, characterized in
that said smoke active mass contains nests of igniter charge having a
mixing ratio of smoke active mass and igniter charge of approx. 5:1 to
1:5, in particular approx. 2:1.

7. A smoke projectile according to any one of claims 1 to 6, characterized in
that the burn time is adjustable through selection of the mixing ratio of
smoke active mass and igniter charge and/or through the concentration

of said nests.
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8. Asmoke projectile according to any one of claims 1 to 7, characterized in

that it is not susceptible to shock following ignition.

g Asmoke projectile according to any one of claims 1 to 8, characterized in

that it includes a mixed charge of smoke active mass with igniter charge
nests arranged in several layers or one layer.

10. A smoke projectile according to any one of claims 1 to 9, characterized in
that said nests of igniter charge have inside said smoke active mass a
gradient-type concentration profile, with concentration being highest in
the direction of ignition.

11. A smoke projectile according to claim 10, characterized in that said
gradient-type concentration profile constitutes a preformed step
gradient, with the gradient step arranged in the direction of ignition
including igniter charge nests, whereas the further steps facing away
therefrom contain approx. 100% smoke active mass.

12. A smoke projectile according to claim 11, characterized in that the
single steps have the form of pressed pellets.



