2 March 2006 -1 Description Shock-Insusceptibl e Snoke Projgaidrétesoobhe
present invention relates to a snoke projectile in accordance with the
preanbl e of- claim1. Snoke projectiles having the formof snoke grenades or
so-cal l ed snoke cups are fundanentally known, e.g., from DE 28 41 815 C2.
In accordance with this prior art, a projectile charge consists of snoke
cups = stacked one above-the other in discharging direction in the shel
jacket and conprised of a closed nmetdl- casing and a snoke conposition
charge accomodated therein on the basis of hexachl oroet hane, zinc oxide.
and netallic powder. 'The snoke active mass is ignited with the aid of
so-called primng cartridges and lit in the flight of the projectile, with
the projectile then releasing vapors of snoke upon inpact on the ground.
The significance of snoke generatip#sdribtion | itary terms is to interrupt the
| i ne- of -si ght connecti on between an object to be projected and an attacker.
Concurrently with the further devel opnent of nodem weapons systens it
“becane necessary to al so cihagkdnsurceptibiptSnaoked?rofdatilelsi ne- of - si ght in the
infrared range To this end, comnbi ned snoke conposition charges on the basis
of red phosphorus were used which result in interruption. of the

l'i ne-of-sight- in both the visible and infrared ranges. Snoke projectiles
for the self- pibe pusedhinedntian retey tove binoke projédtile MABEBRIZACE Jpched from

di schar ger e active mass is projected about 25 neters
ahead. of tﬁgaégﬁﬁﬁkéggﬁ I[i?ﬁitiated. The snoke effect taking place is td
interrupt the line-of-sight for the opponent to the vehicle to be

protected in t8moké prpdctiRizthdvirly Medomh BNSIAGKS Grefadb®oP5SKERg an  opponent ' s
- weapon frogibRking §k'fiSdamd Sy RiGaS “e‘?g?f’frgnrﬂ% BN

accordance with this prior art, a prajectile charge consists of smoke cups

stacked one above the other in discharging direction in the shell jacket and

- comprised of a closed metal casing and a smoke compasition charge

“accommodated therein on the basis of hexachloroethane, zinc oxide and
metallic powder. The smoke active mass is ignited with the aid of sa-called
priming cartridges and it in the flight of the projectile, with the projectile then
releasing vapors of smoke upon impact on the ground. :

The significance of smoke generation in military terms is to interrupt the
line-of-sight connection between an object to-be projected and an attacker.

Concurrently with the further development of modern weapons systems
it became necessary to also obtain interruption of the line-of-sight in the |
infrared range.

| To this end, combined smoke-composition charges on the basis of red
phosphorus were used which result in interruption of the line-of-sight in both
the visible and infrared ranges.

Smoke projectiles for the self_—protectioh of military vehicles are
-commonly faunched from dischargers, where the smoke active mass is
projected about 25 meters a'head .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 {o prevent an

© apponent's weapoh from taking effect. The introduced smc»ke‘measure,has'




2 March 2006 -2 to take effect as quickly as possible. Desy ey ®mgtion
times for building the snoke screen following initiation of the snoke
active nmass are within approx. 1 - 2 seconds. The snoke projectiles for
the protection of mlitary vehicles as described at the outset include an
~ammuni tion body having active masses incorporated into it. As a result of
~actuating the firing key in the vehicle, an ejector charge is ignited in
the ammunition by nmeans of an electricgal prinmer which ejects the active
mass, or subnunition, fromthe discharger. By neans of a pyrotechnical

del ay element, which equally was initiated by the. ejector charge, the
active mass is lit, still in flight, after | apse of the delay tine, or a
separator charge is initiated as in other systems In the case of snoke
projectile cl udi ng a separ at or ressure s.generated in the
submuni ti on 3%(6[ quﬁjqé’hcg r%ﬁ,p%‘?tﬁ(ﬁa@ ?96? qﬂtﬁ‘ﬁt"ﬂﬁseé’ FoHEdingthe sheath
encl osi ng tdmokecicrean fmiiewinglinijhtian bhibesmuke ative wessass wit fpred t herein,
and ej ects {tokpQipdshe sheath. Any existing snoke projectile systens of the
- prior art conprising anmunitions with separator charges present the
drawback that the pressed pellets of snoke active mass ignited on the

t ra{ ectory ar e Thosaakel grbjectiles $41apk p&ﬂe¢tfﬂ?ﬁdﬂrntht5@}t41éh§¢lega§epﬁ]at ion 01(; ]'E he
cont ai ners, iV SS_pres ets dr o the ground from
hei ghts of detsgr%é tFlgt 3%&‘ 'W‘J‘E‘é@ﬂ ﬁ%’ﬁ&”"@ﬁ"tbﬁ’é‘v ol (S e p‘ﬁénefsﬁﬁﬁct vel ocity
is as hi ghﬂ%})@@tﬁﬁlﬂsm ibfe a wauttof detsting the ing kayuh dlee sehiciegamt i npact
~ the flane faamr dh%rgéjisﬁéﬁ{@dqﬁ&héaﬂlmdrrﬁona{% iné&n&BP SN BIRARSALMELL 61 are
.extingui shg\g“%l nost [ et el % E geno non I s observed in the

~ case of a Fe‘edﬁé(}? Wet@a? & s¢ B’%‘"H‘Pf‘ R flisghagef- feM@Ans e in t he

~ burning comﬂatpymtechrﬁmldemy denent] svhixissquajly watiihitidted byrthgefecesrmbust i on
progressi O'Ehégguiﬁee&tw%%as%r@lﬁ? SHRREGGH Qe 1BpdLoRAL %Q!éﬁpﬁg or g s tine

span, referred to as
_ separator charge is initiated as in other systems. In the case of smoke '

projectiles including a separator charge, a pressure is generated in the

.- submunition on the tra;ectory, which pressure ruptures the metal sheath
enclosing the active mass, lights the smoke active mass contained therein,
and ejects it from the sheath. Any existing smoke projectile systems of the
prior art comprising ammunitions with separator charges present the |
drawback that the pressed pellets of smoke active mass ignited on the
trajectory are susceptible to shock on impact. Following separation of the _

- containers, the ignited active mass pressed pellets drop to the ground from
heights of up to 12 meters. Upon impact on the ground, the impact velocity is
as high as 16 m/s.

Due to the deceleration impulse acting at impact, the flame front is
disrupted, and the active mass pressed pellets are extinguished almost
completely. The same phenomenon is observed in the case of a candle
having its rear side hit against a surface while in the burning condition.
Several seconds pass by until the proper combustion progression required
for smoke generation is re-established. This time span, referred to as the
“gap” in international usage, may be as long as 15 seconds. Line-of-sight
interruption is not provided until the proper combustion progression required

. for smoke generation is re-established, and the vehicle to be protecied
hence is exposed to an opponent's attack without defence.




"gap" ‘in international usage, may be as long as 15 secondggmghﬂqxgg S|ght
interruption is not provided until the proper combustion progression
required for snoke generation is re-established, and the vehicle to be
protected ‘hence. is exposed to an opponent's attack wi t hout defence 2
March- 2006 3 -The reason for these dangerous del ays of up to 15 seconds
between ignition and snoke formati,on is founded in the fact that the
prior-art active mmss pressed pellets conprise about 90% of - snoke active
mass on the basis 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 |ocated underneath. The conbusti on behavi or .of
the pr ‘essed fisolerson farffaese Hasgeroubdetays ofl upio dGdebandebetwEre conbust i on

- vel oci (i afl smdférronﬁémna'fe&%daﬁn%e%a&ﬁéaﬂeghhha& aefdain linmts by

i ncreasing the ox g onoy content. however i ation of the oxygen
~donor dBA Eseﬂ{es'r;%dg fﬁtéé’f’“ﬁ%‘ser%’ﬁ’%ﬁp%‘?ﬁSF‘%Okef‘Eﬁ“"%t"I‘%ﬁsvﬁ"s@esnoke wi Il not be
far med tesjs ofoed phospiverus ihavirgeartignitadctidige gessspdthaeoheTiency wil |l increase

on the Y o rel ease snoke
o ar RS R Rdn il ot B SIRAE: B7 e BB GEG I Y [ 5 700
.. Enbodi rmerastiegy The jgsited caasgﬁ)tt@ndng}%m meeSTH‘P'FQ)WfﬁB(W@OfSﬂ@ﬁfQﬁ cantly reduce
- the gflcﬁbaa@dl uadembatht fméeia;yntﬁfsh@ﬁ heRhGbESE ﬂl@'bréﬁedtﬁlﬂemhu{i' e to be

- protecte b osst[? ThIS obl; gy eattalnedthroughthe

charac ?’ﬁ&aﬁi‘ rﬁ?%i 8'?"351 ‘?ﬁ:‘im tboélr‘ﬁé?fa trga%ﬂ %g'f)%ct of the present

i nvent idﬂln&mumbelasceﬁe@mfdutthm cartire limits bymeamamqmygeng a sheath,
| gni | i@nfPadfenRofkR £ UafiRIiIst i SxfydPindtconlBhit & sibdtys mass,

characteri z d 1N | e ke active nass
conpr i §85°¥ ﬁ‘i‘i“s& freot é’%““ﬁ"iﬁ\?‘ﬂ"@% g‘ﬁ!;\ Spﬁﬂé'“aﬁbo@r%&g‘ez?é‘ﬁ ve mass, the
regi ontnanﬁmnm@ptmnulmeteedewwﬂmh«a%mm flie athet basd, sortbat gni t er char ge,

wher ei ’ﬂ'lesgrhgké ﬁ&ﬁv%r}ﬁass ceases fo release smoke or at the least fails to: form
-smoke in a sufficient concentrat{on

Embodiments may furnish a smoke projectile allowing to significantly reduce the
gap period, to thereby afford protection for the vehicle to be protected as quickly as

possible.

This object may be attained through the characterizing features of claim 1.

According to an aspecf of the presenf invention, there is provided a smoke
projectile comprising a sheath, igniting means, an ejector charge and a body of smoke
active mass, characterized in that at least part of said body of smoke active mass

| comprises a mixture of igniter charge regions and smoke active mass, the 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.

In an embodtment at least part of the smoke aclive mass includes reglons
hawng an mcreased conoentratlon of at least one igniter charge wherein the regions
~have a diameter distinctly smaller than the diameter of the smoke active mass,

L3




have a diameter distinctly smaller than the di ameter of sajglaﬁgmeactive
mass. I n an .enbodi nent, at |east part of the snoke active mass | ncl udes

regi ons having an increased concentration of at |east one igniter charge,
wherein the regions have a dianeter distinctly smaller than the di aneter
of: the snoke active mass. 2 Mareh-2006 -4 |In anot her enbodinent, the
igniter charge is not pressed on in surface contact as in the prior art,
but the snoke projectile contains a pressed pellet of active nass provided

w th so-call nfiﬁts of | east one igniter charge. These nests are
regi ons havi'hg" |%P%ﬁ§@@i d6nigaitarraherasnis atot presbedisn is@fiogniontct char ge

i Xt ur eaguird tay ﬁnor%fb&ﬁﬂ@ﬁb 'sﬂtbf?e rpptﬁecftf@t‘,@ntﬁfg' a’ freSBeP &fe?% agwgeﬂrgnasgg r?ve

pr oj ect have 'a firs gonpPT st 1
nass | nBrod'd’nﬁgY"'P‘eﬁq Bﬂé’%g? estsef alrlsast @‘tﬂw@emrrdtamm Thkesanebteast regiend gni t er

char ge, hawmgl anniereacsd tohbariratisy & aarexétdsﬁe \tt;rtnfar 'cﬂgtg% x?tgg e BR T S the

.snoke act roper S arrange as a nefn sno

second ?@b%&dedéﬁ@éagﬁ'ﬁob‘? aelivedrassdqerarder at i ons, for exarrpl e, the igni ter
~charge, other than in the prior art, is not pressed on but mixed at
S certain m'xi ng rati os of snoke active mass and igniter charge, and this

m Xt ure. ess g rrpact& giq intly wwth the pure snoke active mass that
was int roduc © PreHe gayn ipragemnle; haygya ficss . layes rcompsisipesmakee t o t he

fact  t hative hesad:toludmgm@ﬁ:ﬁs of #EPdcReA ChbhdEhHIABSS o V\ﬁ&qeéﬂ %tn& ?qmtgp E'I%rgg ) are

present I N anul ed formprjor to pressing . pressed
pel | et % lRyShpravidedguith |9agterr Chﬁfg% Rexe. thetsmakenardive anabsan

over|y.mgadraejmmedsawﬁammmamesmbagln%é&n e S of igniter charge.
The pressed pellet thus produced is also ignite 8 ring separation. O her
than in the priior. art- however, it is not the end face that bums; but

starting. efl 0B practiea! sensidecationn dor examples thetignitgechaegst, sthienthanla theie active
~ mass- ﬁlﬂer art.ga ioe pravad @h B wi%ed BOLertRP hiNlind st SibKLEE! Ve mass burn
ni arge nests

with agl surfac a result
bur ni ng WI t {liﬁ]& Shd th:s mixture Is press compacted jointly with the

pure smoke dctive mass that was introduced into the pressing mald in
" advance.

For example, due to the fact that the active masses (smoke active mass and igniter
charge) are present in granulated form ptior to pressing, whatis formed is a
pressed peflet of active mass comprising a layer of smoke active mass and
an overlying layer of smoke active mass including nests of igniter charge.
- The pressed pellet thus produced is also ignited during sepacation. Other
than in the prior.adt; however, it is not the end face that bums, but starting
“out fram the surface the igniter charge nests inside the active mass. The
igniter charge nests (hot spots) buming in the active mass burn with a farger
free surface. As a result of the igniter charge nests buming within the smoke
actlve mass, the pressed pellet becomes insusceptible to impact.on the
ground and thus fo shock. At the same time, higher energy is consequently
introduced into the smoke active mass, and the combustion velacity
increases without fequiring to this end an increase of the oxygen donar
" cantent in the actlve mass that would atherwise be necessary.

Reaction of the smoke projectile pressed pellets of the embod|ments is
spontaneous, so that the above described gap between separatlon and
-onset of the smoke effect approaches Zero.




active mass, the pressed pellet becones insusceptible to iyRaeh st he
ground and thus to shock. At the sane tinme, higher energy is consequently

i ntroduced into the snoke active nass, and the conbustion velocity

i ncreases without requiring to thisSend an increase of the oxygen donor
.content in The active nmass that woul d ot herwi se be necessary. Reaction of

t he snoke pr.ojectile pressed pellets of the enbodinents is spontaneous, so

that the _abom_dpsﬁrdjmédemﬁ/g&tm%%nﬁﬁe%ﬁ};éﬁéh ﬁ&%? at oSS0l he smoke
rch 5 a part cuPar advantage, the

.effect. Zerq. 2 2006 -5 "

conbust i %@ﬁ%&g%ﬁﬁf@?‘e Bispagd Hﬁg%tﬁg’e adiipter] Weetghotie ratio phe pressed

pﬁl lets tﬁn;l@ addvednadsrandjignitbeectizage i e néi&é@bﬁa@@fdnvtﬁem%é}ﬂﬂ ! gni ter
charge i iyt ; e nd., Qqr. at a given ratio for the
nmi xed chzﬁr .e%odnnt Eef’g[_? _e@gkﬁﬁaggg?@% ﬁe(dér}%&@n%agtgr gé %o igniter
char ge) VB énasgjta ignler ehargeprisydiesadiGsteti enrths dasgtdf the plassiay char ge and
pur e sSnoksf raged ¥BarfB Shd ' B ondition applying to the

~enbodi nents is the@?el atpﬁg?lgmagéof t g{a%gbnbust ion velocities D of snoke

- active mass and igniter charge: DAS >> DNWw th AS standing for igniter
charge, and standing for snoke active mass. in the snoke projectile in
accor dance wi £ itpRitashprsgerditirnsapniyieg fo theenihodimentsis thardlationshipofittiehe
surface ddmbutibhfeiailids\IB of BrRskdNctvB ik LU NGhilep B & charge nests into the
active mass .(m xed charge). The flanme front accoré ngly is closed in or
screened.so as to be no longer torn off by the delay inpulse during inpact
on the groung. I,lgﬁb @ressed pellets of active mass accordingly continue to
burn in the aﬁgenceN f any slunp, and line-of-sight interruption thus is
ensured by the resulting snoke generation from activation of an amunition

i | el id j | | 3
:JS; :Itefogrzggzgiwﬁggti%%fﬁgsﬁ@r chirgd, BRI N Yiting BPLABLAYRRYS! Y manner

In the smoke projectile in accordance with the embodiments, the flame front is
shifted from the surface in fo the acﬁve mass by introducing igniter charge nests into
the active mass (mixed charge). The flame front accordingly is closed in or screened so
as to be no longer torn off by the delay impulse during impact on the ground.- The
pressed pellets of active mass accordingly continue to burn in the absence of any
slump, and line-of-sight interruption thus is ensured by the resulfing émoke generation
from activation of an ammunition until completion of combustion.

In a particularly advantageously manner, igniter charge nests may be

" distributed to a depth of up-to 50% of the overall height of the active mass.

_ The concentration in the region_slnests of ignitef charge may amount to
* | as much as 100% of the igniter charge mixture.

In accordance with the embodiments 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 embodiments, 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. _ : Lo-




distributed to a depth of up. to 50% of the overall hei ght2 ncH P@peacti ve
mass. The concentration in the regions/nests of igniter charge nay anount
.to as much as 100% of the-igniter charge m xture. |In accordance with the
enbodi nents it is preferred if the snoke active nass -is based on red
phosphorus, as hereby infrared |ine-of-sight interruption takes place on
top of visual fine-of-sight interruption. In the snoke projectiles of the
embodi nents, the snoke active nass ingIf' and the m xed charge of -snpke
active nmass and igniter charge nests preferably is in the formof a
pressed. pellet. 2 March.2006 It is particularly preferred if the snoke
active mass contains nests of igniter charge having a mxing ratio of
snoke active mass and igniter charge of approx. 5:1 to 1:5, in particular
of appr ox. 2:3. | t Lsﬁﬁnother advant age of the instant exanple snoke
projectile thdt'sPRECHY prefefediikthe smakestive mass wohtaid eetts on of t he

m xi ng r atigoitesfchamgelteavie) 4 wixing $atio SMNEndY Rhar ough the
concentratd'fgg Rfx 5N%eests alrt?ggai' 'cent%&ﬁ%i nt Oegﬁtﬁgﬁée%ggégmms t hat-
the snoke profectile i s npfartsy éﬁ?PBW¥~ d-shock following ignition, i.e.
‘substantially insusceptible to- inpact on the ground, so that the flane

front will nottisaothet advgbtigdisttheaitant BRI BRR i ﬂ{gﬂthg pgnSmoke screen .
ds. A erreJ enbodi ment of -

bui l.ds up gpui.t:hQ within O.to seconds., pre _

t he Smkeﬂﬁ&d?%ﬁélﬁ%&%gﬁlr? ?fﬁ%@m he Fixing ratissofsmokemttiveaaygs of snoke

" active nadsdignitar charge andiindhrgagh diss Soncantritidn bEthaearged in several .

| ayers. -1 n anot her enbodi ment of the present invention, the nests of

i gniter 'charﬁ;le insi (ile L I;leiﬁsm)k'e_ active nmass present a gradient-type
‘concentration' gr6RTY BOMG i embadimeniz bt hasmele aealls inhghest in the

- directi onsusicepiifiie to shiockTollowing didn, L BPSUARRIY RULShbBIAL! | € may, for

exanpl e, Bbact 6RRGBLAL, &8 HoTATRonchiRRe 8 Sicha any ' " O

mare on impact, and the smoke screen builds up without a gap within 0 to 2

" - seconds.

A preferred embodim_ent of the smake projecﬁle of the in-vention.
comprises a mixed cha_rge of smoke active mass with igniter charge nests:
which is-ar_ranged in several layers. |

‘ ln another erpbodiment 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 _concentraﬁon. profile may, for exémp!e, be
represented as a preformed stepp gradient, with the one g_raidi’ent step
: arranged in the diregtion of ignition comprising igniter charge nests, whereas
the further steps facing away therefrom contain about 1 00% smoke active
mass.

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

Further advantages and features of the.preSe.ﬂt invention beconie
apparent through the description of an embodiment and throughi the drawing,
-wherein: o I | |




arranged in the direction of ignition conprising igniter q%@kﬁ% ts,
~whereas the further steps facing away therefrom contain about 100% snoke
active mass. Here it is noreover preferred if the single steps of the
gradient also. have the formof pressed pellets. Further advantages and
features of the present invention becone apparent through -the description
of an enbodi nent and through thé drawi ng, wherein: 2 March 2006 -7 Fig.-1-
is a longitudinal sectional view of a,snoke active mass in accordance with
the prior art in schematic representaZion;_and Fig. 2 is a schemtic

| ongi tudi nal sectional view of a snoke projectile in accordance with the
invention. In Fig. 1, 1 designates a snoke projectile which conprises a
snoke active mass 2 and associated igniter charge 3. The igniter charge 3
islit on the ignition side 4. with the aid of a priner as an igniting
means whi cFid-< néta longdydigabsedionshdewobs smpkermclivgmass it o then burn in the
conbusti on di rechceitdah€PWRRARE 880 N j . igniter charge
3 then in flight ignites the sﬁgkgﬁggﬁ¥%§ﬁ%§§?&ggégﬁat‘éggganple of Fig.
1, igniter charge 3 and snoke active mass 2 are arranged annul arly around
- a center phigsdgeita stheraiboiodgitedinaisebtidrizt view ffa @nhibke pRgedt@int er - char ge 3
is pressed on thﬁomﬁﬂyﬁgaﬁﬁ EM%#HEE@N@ in surface contact- The conbustion
behavi or 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 snoke

pr ?j ectile i rrpimﬂ@ 1on ddﬁ@r@ltéw@@molk% !peojécﬁtmhg;hﬁi&hdré]g% %@n?&ﬂeig or s
Ster wh RO 8 bhgided Biltet ptae . JoC e pdoE 5038 danger ous
~gap that rif ignitian side dedttbipesaid of agciker as an igniing oeses which is not
. designated more closely in Fig. 1, to then burn in the combustion direction

represented by an arrow in Fig. 1. The igniter charge 3 then in flight ignites
the smoke active mass 2.

In the example of Fig.c‘l, igniter charge 3 ahd smoke active masg 2 are |
arranged annularly 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 ta the prior art in accordance with Fig. 1 acts as an

“end bUmer_. As soon as the prior-art smoke projectile impacts on the ground,
the flame front is inhibited or extinguished almost entitely, 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 viéw ofa
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.



attack on the vehicle to be protected. In contrast, Fig. 2% 6
schematic | ongitudi nal sectional view of a snoke projectilTe I n accordance
~with the invention, in which identical parts are provided with the sane
reference synbols.. O her than in the prior-art enbodi nent, the active nmass
of the snoke- generdating pellet of the invention contains a m xed charge 6
whi ch contains igniter charge nests 7. 2 March 2006 -8 In an exenplary
case, one chooses as the igniter char%e m xture a mxture having the
followi ng ingredients as described, é€°., in EP 106 334 A2: magnesium
powder 12.00% (wt.) iron blue 9.00% (w.) boron, anorphous 2.39% (W .)
powder -type chloroparaffin 8.00% (w.) finely ground bl ack powder 47.00%
(wt.). In the exenplary case, this igniter charge mxture is mxed with a
snoke m xture in a mass ratio of 2:1 (snoke mixture : igniter charge

m xt ulr-e) and tihan egemplanates, ohs mbesédEMP nggrgiéi%hﬁm@%%n_ RAfeldses | nht he
exenpl ary : : C r nce t . . | ve the

fol [ ow ng ?‘ﬁg@'&%ﬁ%ﬁb@:”‘e?@@%ﬁ'@éﬁ%&l?ﬁ%%%?@%??gﬂ éc%‘sfmﬁpn{@éé] 23% (wt . )
zi rconi um-AiZékel alloy 70: 30 -12% (wt.) pol ybutadi ene binder 10% (wt.) It

is, as a matter ofmbhghésiu@lpRvdepssi bl e to usg;epbepgnDke active nasses,
.e.g. those as discl osgp- in DE 30 31 369 Al a\r;vg1 ﬁgn aining a chlorine
ug 00%;

5]
donor, netal oxide™h nmoni um chl ori de as 3 - 40% (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 snioke_ 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 O 23% (wt)
Zirconium/nickel alloy 70 : 30 12% (wt.)
polybutadiene binder 10% (wt)

Itis, 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
chiorine donor, metal oxide and ammonium chloride as well as 5 - 40% (wt.)
of thiourea, 20 - 70% (wt.) of ammonium pefch!orate, 1-3% (wt.) of
aluminum powder having a grain size of less than 100 pym, 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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al um num powder having a grain size of less than 100 p.m and 5 - 30% (wt,)
of binding agent. Further snoke active nasses are, for exanple, those
described in DE 199 36 054 Al and naking use, e.g., of hexachl oroethane 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 mxed in a
m-xing ratio of 2:1 of snoke active Ass and igniter charge and this

m xture is pressed jointly with pure snoke active mass filled into the
pressing nold in advance. 2 March 2006 -9 Due to the fact that the snoke
active mass and the igniter charge active mnass are present in granul ated
formprior to press conpacting, a pressed pellet of active mass conprised
of a layer of snoke active nmass and an overlying m xed | ayer of snoke
active mass wi thhesto-thafdotthatdise smoke aginiet raass aﬂiratf@eighﬁerfdbfa actﬁrepr essed
pell et thus _ I n of t snmoke
anmuni ti On-m%@&@iﬂ{e ﬁ%én[ﬁ\;\n@b%%u HE ?&ﬁ’ﬁ Wrt@ﬁfet%g%ﬁl:n% ﬁ ap‘?reﬁ?e%rt it is
not the endP§lg E{qtng% "ﬁ??@m%ﬁ?d%ar‘aﬂ%ﬁfﬁ@ﬁk%ﬁéﬁf\@emﬁ@tsasd barn starting
out from thweriginginiséd Rigesblgnikd Activeiads Wit §8EalldBfestidbf @ﬁﬁ% n conparison
with the ptfHanfei@rchnné%s a result of the igniter charge nes urni ng inside
the snoke active nass, the pressed pellet becones insusceptible to.inpact
-on the ground because the introduction of igniter charge nests into the

smoke active Am@«s‘s&m&mestrmezatftézﬁ@@;sf élQ@Ignfté@BLM&séMréﬁ‘&r?oﬂ {AL0 the smoke

active nass, nt .accoyr Is close screéened and. is
no | onger tOF ":WmB?'FE‘E h(é gEihap W%{E\eééx%@rqfﬁ@ur'w‘aa@é‘ tl’tﬁ‘P"l“Hé‘f@ﬂound As a
-result, thdsppbeedd faw fhat buink, butdker :gmter\oaaméwbnmtétﬁmugfbuw thout a
slunmp, and f}dnﬁlﬁfe%n?dtﬁmm sidebGE amacmaff %Pﬁ%%‘g f}etﬂ{] nfﬂa‘r Eﬁéﬁgﬂ“”' tion

“until corrpltﬁtlon of .conbustion Is.en

gener at i on-§ ATFAT |‘°t§lﬂ tgsult of fie gp#@r@pfgﬁ nests burmng msude the smoke

active mass, the pressed pellet becomes insusceptible to lmpact an the
ground because the introduction of igniter charge nests info the smoke active
mass shifts the ﬂar_ne front from the surface into the smoke active mass. The

ﬂ_ame 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 Eine—of—sight
interruption from activation of the ammunition until completion of combustion

is ensured through the related smoke genératiqn. 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 fo dangerous gaps even with a ground
lmpact velocity of up to 16 m/s.

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



do not occur any nore, but the snoke emanates within 1 - Zz%maat t he

l ongest, 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, snoke projectiles are for the first time
avail abl e which do not give rise tggdangerous gaps even with a ground
inpact velocity of up to 16 mi's. The snoke projectile of the invention may
be formed into anmunitions for all customary | aunchers of nost variegated
calibers, such as 66 or 76 nm 2 Q¥imeh 2006 10 C ai nms A snpoke projectile
conprising a sheath, igniting neans, an ejector charge and a body of snoke
active mass, characterized in that at |east part of said body of snoke
activd. mas# werkerrgedilacomprisinge dfeattyignitieg meaharagesjectgiohageand asnmoke active

nmass, the grg%}%(}@\gc{r}%s% dé Qﬁe[rgaéﬁzqzﬁ "gfhggentratl on of at | east one

igniter ch ave a dianmeter distinctly smaller
t han the dibgestqarias seig hﬁdy@bﬁm@ﬁ;ww@ MEsSCoMprisgs @ mikaref dgnéter i | e

according Eﬁarﬁé ?éd@n},’anﬁr}:ﬁ{oﬁgra@wezrﬁ%s Eletrgﬁl&%ssl@d\ﬂ\gra%gh Bss@re distributed

to a depth of "the entire active nass eprolectlle
accor di ng £eneeniatipn of gt least O@ﬁéﬁ'ﬁéf@}ﬁrﬁ%whﬁf?'ﬂw regipes hgvheent rati on of

i gni ter chapgRidridiistAtty shRAbORsn the diﬁ}nétgréf%@fd%ok@‘s%%é @add er charge. A
shoke projectile according to any one of clains to 3, characterized in

that said snoke active mass is based on red phosphor us. 5. A snoke
projeetil eAmwbroj@otﬂ@a@awn@rtecaim a4 EHafactekizb@ irfthalCdadd A&gidtisiazed i n that

ke b B pP T e e Pt BBk Por L O I 2ccording Lo any.
one of claims | to 5, characterized in that.
3. ' A smoke projectile according to claim 1 or 2, characterized in that the
concentration of igniter charge in said regions is up to approx. 100% igniter
charge.
4. A smoke projectile according to any one of claims 1 to 3, characterized in that
said smoke aclive mass is based on red phosphorus. |

S. A smoke projectile according to any one of claims 1 to 4, characterized in that
- said smoke active mass body and said at least part of the smoke active mass
- body have the form of pressed pellets.

6.  Asmoke projectile according to any one of claims 1 to 5, characterized in that
said smoke active mass body contains regions of igniter charge having a mixing
ratio of smoke active mass and igniter charge of approx. 5:1 to."l :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 regions.

8. A smoke projectile according to any one claims 1 to 7, charactenzed in that itis
not susceptlb!e {o shock following lgn{tlon




sai d snoke active mass body contains regions of igniter c@gwg rﬂﬂﬁbng a
mxing ratio of snoke active mass and igniter charge of approx

1:5, in particular approx. 2:1. 7.. A snoke projectile according to any.
one of claims 1 to 6, characterized in that the bumtine is adjustable

t hrough sel ection of the m xing ratid1of snoke active nmass and. igniter
charge and/or through the concentration of said regions. 8. A snoke
projectile according to any one clains 1 to 7, characterized in that it is
not susceptible to shock followng ignition. 2 March 2006 11 9. A snoke
proj ect i be aCAYHOPdRiRMcIRg Y aff) He'Bi chind1 &8, chamaehifidif @it isn that is

i ncl udes a mxed char g snoké active mass with igniter charge regions
arranged in s&g@ %aFWércﬁa'@ﬁof)ﬁéoﬁ%ﬁﬁ@Ye mags with @ﬁﬁ?{é’hﬁﬁgéj"%@rlsl e according

to any one of agiyjelitn deviril B e@f&,abﬁ@[a?érl zed in that said regions of igniter
charge have inside said srm e active nmass a gradient- type concentration

profile, with concentration being highest in the direction of origin. 11.

A Sgpke B0.0j eALe,HoRepﬁgeundia&goraﬂgcd aiymnb(bf chilvag ﬁﬁi&rch&@fdehﬂadghtﬁatsai d 4

gradi ent-type oncent ation profil nstitutes a. perfornmed. step gradient,
Wi th the gradPa{eoeng st B EEER "PYe PREC s STERS AP e AR Thel Ui ng
‘igni'ter char gype egroensatishereies witheondentrétiverbetrigerighebeia itiregdicestion ¢fher ef rom
contain appr ox. 00% snoke active mass. 12. A snoke projectile according to
claim11, chara%t erized in that the single steps, have the form of pressed
pel l ets.

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

12. A smoke projectile according to claim 11, characterized in that the single steps.

-have the form of pressed pellets.






