2 March 2006 -1 Description Shock-Insusceptibl e Snoke Projgaidrétesoobhe
present invention relates to a snoke projectile in accordance with the’
preanbl e of claim1l. Snoke projectiles havi ng the form of 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 nmass is ignited wwth 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
“became necessary to al so diagkrdnsusceptibiptSnarked?rofdatilesi ne- of - si ght in the
infrared range. To this end, combined snoke conposi tion 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 tﬁgaégﬁﬁﬁkéggh llil#)ﬁltlated The snoke effect taking place is to
interrupt the line-of-sight for the opponent to the vehicle to be

protected in t8moké prpdctitsachaviig MeTam aNSASkS§reRBdbd oPEEXSILG an

smoke cups are fundamentally known, e.g., from DE 28 41 815 C2. In
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 composition 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-protectlon of military vehicles are
,commonly faunched from dlschargers where the smoke active mass is
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 {o prevent an

- opponent’s weapon from taking effect. The introduced smoke: measure. has




opponent's weapon fromtaking effect. The introduced snoke eagsgshas 2
March 2006 -2 to take effect as quickly as possible. Desired reaction tines
for building the snoke screen following initiation of the snoke active
mass 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 nasses incorporated intoit. As a result of
actuating the firing key in the vehiclee, an ejector charge is ignited in
the ammunition by nmeans of an electrical prinmer which ejects the active
mass, or subnunition, fromthe discharger. By neans of a pyrotechnical

del ay el enent, which equally was initiated by the. ejector charge, the
active mass is lit, still in flight, after |lapse of the delay tine, or a
separator charge Ls.initiated as | her systens, |In the_case of snbke
projecti l egtoi A cﬁasgugg aﬁ%@%ﬁs’@?rgf&%?é@dégﬁ?t@gstﬁ?%s fog byildieg fieed in the
submuni t i orsresket dueedr Gjlewingriyitiatidni ohthprsesskeraetivel plass ese Witkin@prbx sheat h

encl osi ng thesagtiyg mass, lights the snmoke active mass contained therein,
~and ejects it fromthe sheath. Any existing snoke projectile systenms of the
prior- art conprising amunitions with separator charges present the

drawback. t hat tihe spickegreiepties ﬁr&hﬁbr&é&bﬁ cﬁGﬁiiiMﬂll f@ﬁéeé ggi ted on t hef ]
Lral oot ory GisdPaaRL Rl ot B IR oy o aie BER3RE! L o0 Of Lhe
hei ght s of. iggerperatedl intstibs a st of mphuating the firinggrayun dhe veliicienpact vel ocity
~I's as hi ghjdtorldhafdSis idMd iR the SnbGERiGT B MBHnt BPA 8Rcitfhl ?.t | mpact,,
.the flame front is glsruted, and ghe act’i ve SS, presse ellets are
ext i ngui sheff'd] F6st ¢ %Sﬁtb‘ree'inéﬁf.or'ﬁﬁ "‘é‘&ﬁ@"pﬁ\é@ﬁgﬁ%ﬁﬁﬁh?@%ﬂ%ﬁnﬁéﬂs in the
case of a cdndiyetetfmicalgeldyslemant, sihith dquallpgaisisitiatad byrthaefcdri | e in the
burning corflbigeOthe active mass is lit, still in flight, after lapse of the delay time, or a
Separato_r 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 trajectéry, 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 protected
hence is exposed to an opponent's attack without defence.




Several seconds pass by until the proper combustion progresghRp Joegui r ed
for snoke generation is re-established. This tinme 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 conbustion progression

requi red for snoke generation is re-established, and the vehicle to be
protected hence is exposed to an_gpponent's attack w t hout defence 2 March
2006 -3 -The reason for these dangérous’ del ays of up to 15 seconds between
ignition and snoke formation is founded in the fact that the prior-art
active mass 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
separ at i on: THEeapem fardbeshdaggerotie delaygiof up i 16isecendkbetssrposi ti on char ge

| ocat qumeﬁ%na%ke?aﬁn%wg%m&cbﬂmé'f&& (R4t tﬁégnef 8iSefve! | ets thus

has to De rated @ @l bur ner mbust i on vel may at given
~di nensi WA pesaed erkata cemnises H“E%??af?fﬁ“]'qkﬁqcé“’%ﬁ‘qwt&é ng the oxygen
donor denicotred iphospledrua heirigadin ignitef clidige presged tlaeon. Tient ent i s subj ect
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- sSNDkKe |
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‘hand, and the detonation tendency will increase on the other hand, so that
_the smoke active mass 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




active mass, characterized in that at |east part of said bpgyr®fogpaoke
active nmass . conprises a mxture of igniter charge regi ons and snoke active
mass, the regions having an increased concentration of at |east one
igniter charge, wherein said regions have a dianeter distinctly smaller
than the dianeter of said snoke-detive mass. In an enbodinent, at | east
part of the snoke active nmass includes regions having an increased
concentration of at |east one igniter charge, wherein the regions have a
di ameter dis ncté smal | er than the dianeter of the snoke active mass. 2
Mar ch 2006 - ¢ gfo Reediaaplo Hienghiter ahaes lgrnOE pressérapyén brfavetcoptaessed on

in surfasdnd:hm m'rtnaﬁ,l I r tile contains
a pressed ‘%el Ire)z i c%%tt |ﬂ5/bemnlg§§ pwé%i?é Eor(lth aﬁ}ﬂ%gé%%ﬁ%{e'? ﬁégﬁf VPt | east

one i gnPto&IPe dsnestroat at '8?@ eneyigoiter chasye. Team nesisraasegions
concent hating Ianoﬁ'ncﬁasé@az%hcélﬂl%tlblg UL Ieﬁgia{)rg@ rt)é[r lﬁhan{;?;nﬁi\ ;@_I;rg %%edded i nt o

.t he snoke a(ie ss proper. The snoke proj e [%, have a
first I%'Vg? SHBtP ¢ Boke/BRlive massinfepatass i ncl udi ng regions of i ncreased
~concentration of at |east one |gn|ter charge, and underneath this layer

- provided with igniter charge nests, the snoke active mass proper is
arranged as mal n,_snoke ctlve mass in a second | ayer. Based on practlcal
consi der at i of¥ Sigke ﬁ?}qeema[yhgor, MRS @Y&r@(ﬁrStd@)fﬁercommmngrsmMe prior

art, i sadtie msemlrig’lrelgldns@fm%ﬁea%bd €BhéHALN 3t fdeast %Ha? |§F cﬁé@%e active

mass andd ter t]v e, and this mxture IS press conp Ty wth
t he pura(gI s Er"c"fﬁi&f’ s ignier ehange aestat tﬁletsmolqsramlye mggssol d i n

advanc eropertis Mﬁgﬂd@s dmaintsndke@ctidCinabd i a Eé’lﬁ) gﬂg}’e masses (snoke active
mass and igniter char ge) are present in gr anu formprior to pressing,

~ what is fo\r%ed i's a pressed pellet of active mass conprising a layer of
_snoke act i RPSRELR pﬁ?ﬂcaéﬁc"?ﬂﬁ@ﬁt‘?{’%éoﬂQ%?@P'eomesgnﬁlaecmel. vibentass irithe! udi ng

nests @fiof gnjisent phaisad on b RSP SESART hliho HHS RARGELdE /S0 Tonited
uri N9 S ERAUR b RRer c%arge and this mixture is press compacted jointly with the

pure smoke_actlve mass that was introduced into the pressing mold 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 consequenﬂy
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.




than in the prior art,. however, it is not the end face thajakiymiggut
starting out fromthe surface the igniter charge nests inside the active
mass. The igniter charge nests (hot spots) burning in the active nmass burn
with a larger free surface. As a résult of the igniter charge nests

- burning within the snoke active nmass, the pressed pell et becones

I nsusceptibl.e to inpact on the ground and thus to shock. At the sane tine,

- higher ener A3 & padiRaRiuavahtige] MEBHIRRH0 PLiod RSy HBiRAIRLLYE mBss, and
_the combugt | 9 t hout Ag to Thi e Ehd |
i nor ease. 31 AReSienS o thentessd BRllshpeianlvnted Géeuareieuatio ohat woul o

ot her wi se&ekardive saass arRbigaitenthange inbesmiRke chagent thbon igaRed pel l'ets of

t he enmboQirgeatdivd : t t bove .descyj bed gap between
separ ation ﬁnc?%éngrr?gél? 0 ggﬁﬁgé%T%@ee(ﬁ‘a%gt&i%&aggcﬁ&iz{egmo Mar ch 2006 -5
Asa part i Hvamasgfaigriigecharge) owythesadjosted enithe basig dith@iness ramsses and

di mensi onsf raiked bRargs @Rd ird Shlokk Sidife Afjsyst ed through the ratio of snoke
~active nmass and igniter charge in the mxed charge on the one hand, or at

~agiven ratio for the m xed charge on the other hand, e.g. 2.1 (snopke
active mass to igniter charcge) may be adjusted on the basis of the nass

ratio of mi nedeRpIfagkrrendiitneaniiing tolbe ismbodisents iarthe retationahip of the
pr econdi ddnssusaem \lbges O of mo@m@bm%nh%gsﬁiﬂaﬁgaeﬁgét i onshi p of the
and |

conbustion velocities D of snoke active nas ni ter charge: DAS >> DNW
with AS standing for igniter charge, and NWstanding for snoke active

mass. In theDsnglgq?proj ectile in accordance with the enbodi nents, the flane
front is shlf\ﬁ_ed M¥m t he surface in to the active nass by i ntroduci ng
igniter charge nests into the active mass (m xed charge). The fl ane front

accor di ngly with Ab@ERHdid o igriter 8RR, SRd NW standing for smoke active
mass. ‘

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-




as to be no longer torn off by the delay inpulse during i nmpagictrodshe
ground. The pressed pellets of active mass accordingly continue to burn in
.the absence of any slunp, and line-of-sight interruption thus is ensured
by the resulting snmoke generation- fromactivation of an anmunition until
conpl etion of conmbustion. In a particularly advantageously manner, igniter
charge nests may be distributed to a depth of up to 50% of the overal

hei ght - of the active mass. The concepgration in the regions/nests of
igniter charge may anount to as nmuch as 100% of the igniter charge

m xture: In accordance with the enbodinents it-is preferred if the snoke
active nmass " i s based on red phosphorus, as hereby infrared |ine-of-sight
interruption takes place on top of visual line-of-sight interruption. In

t he snoke prOJ ctiles, of. the enbodi nents, the snoke active mass itself and
the nixed chads Paficulasl orafermeddf the senakecadtivemass cohtaingenestsbé . pr ef er abl y

isin the lgmtenchﬁrg&mwmssd'uﬂﬁg Ir&fio ofzs:ﬁ@{éébt&@%éstadcﬁgﬂﬁ’éﬁdh% e(iearl y

preferred ds s.contaipns nests charg .
havi ng a n(%x hg rgﬁﬁée' é %@ungg{tqf% PiR%s&land igniter char ge of appr oX.
'5:1to 1:5, in particular of approx. 2:1. It is another-advantage of the

i nstant exanplitds Mieeaqyamp@:dﬂtﬂeenétm&éiﬂ’t@ M8 profécﬁ@tﬂa?thggh ustabl e through

sel ection 0 .0f- snpke act.ive nlter char ge

and/ or thrt‘%:2 '%gﬁ‘r%@aﬁ)%@'é qt’b?‘?'%?f‘%‘f" tthe midag ?t‘qqf&f@f@ me wadsspoi nt of the
- enbodi rrenﬁ@digf&ﬁf chrarge motdfor ivojigh the eoriceniation 6EREGHREID! € to shock
following ignition, i.e. substantially insusceptible to inpact on the
ground, so that the flane front will not be extinguished any nobre on

impact, and th& 2SR PURLOL i efhpeinents fhatihe preie rsiemdls imnathin 0 to 2
seconds. . sugsepfitde t@@mﬁfoﬂbmagﬁgf(rﬁﬁori e §L’|’5§fﬁ1tﬁﬂ?lf%ﬁ&éé ibfd tot Ne 1 nvention

conpri s esiﬂﬁ)am i ﬁlecé]’@{nqg s%f that s a%% ]’ront wi t be exung%tsffe?iran%har ge nests

more on impact, and the smoke screen builds up without a gap within 0 to 2
" . seconds. -

A preferred embodiment of the smake projecﬁle of the inventlon.

comprises a mixed charge of smoke active mass with igniter charge nests
which is arranged in several layers.

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

The gradientQtype _concentraﬁon. profile may, for exémp!e, be
represented as a preformed stepp gradient, with the one gradient step
- aranged in the direction of ignition compnsmg igniter charge nests, whereas

the further steps facmg away therefrom contain about 100% 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. preSeﬁt invention beconie

apparent through the descnptlon of an embodlment and through the drawing,
wherem : : '




which is arranged in several layers. In another enbodinent, pf theqaresent
~invention, the nests of igniter charge inside the snoke active nass
present a gradient-type concentration profile, with the concentration
bei ng highest in the direction of ignition. The gradi ent-type concentration
profile may, for exanple, be represented as a-preforned stepp gradient,
with the one gradient step arranged in the.direction of ignition
conprising igniter charge nests, whereas the further steps facing away
t herefrom contai n a6out 100% snoke active .nass. Here it is noreover
preferred if the single steps of the gradient also have the form of
pressed pellets. Further advantages and features of theée.present invention
become apparent through the description of an enbodi nent and through the
drawi ng, wherein 2 March 2006.-7 Fig.-1 is a |ongitudinal sectional view
of a snoke Fi&th vés alangitudinahsediionahdew wf alsmake getivemasstni n schemat i ¢
representation; apebfihafice ithIh@pas é&aeh%ﬂe'réﬁgéé}ftéti@f%bma' view of a
n Fi'g.

snoke projectile in accordance with the i nvention. 1, 1 designates
a snoke projectile which conprises a snoke active mass 2 and associ at ed

igniter chlig@ 3is Thehdrgalic lengitindinglesedtioreal Mielv affa srhblee paidditeom si de 4 with

the aid of a prigpL,as g 1| eans which is not designated nore
closely in Fig. 1, tro ?ﬁé‘ew’itg@‘}%lrﬂ%m € conbustion direction represented by

an arrowin Fig. 1. The igniter charge 3 then in flight ignites the snoke
active mass 2.InFy.tthe dosijrates 6moke prdiectil@Phlchcofli#sas a3nkd smoke active

) mass. 2 ar Cacti?b %geéjaﬁﬁggézoacrig\tgd "ligrncl)tlép gh::%‘gg %ml'ﬁé ldjn?tse? gﬁeﬁgg Jis lit on
. the ignition side 4 with the aid of a primer as an igniting means which is not
. designated moare 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.




In accordance with the prior art, the igniter charge 3 is PrerFeshogn the
snoke active nmass 2 in surface contact. The conbusti on 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 snoke projectile inpacts on the
ground, the flanme front is inhibited or extinguished alnost entirely,
resulting in a delay of up to 15 seconds after which the snoke is then
actually released. This causes a dangerous gap that may be utilized by an
attacker for a successful attack on"t'hHe vehicle to be protected. In _
contrast., Fig. 2 shows a schematic |ongitudinal sectional view of a snoke
projectile in accordance with the invention, in which identical parts are
provided with the sanme reference synbols. Oher than in the prior-art
enbodi nent, the active mass of the snoke- generating pellet of the

i nvention cont & as egemipkegdcadinoge chovbdchs tengmiienshalg@hbdire@har ge nests 7.
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s xture a tidde hvfd o BB ANaG BB A A EPRRE R 8 I PR HEG, e
EP 106 334AZ A2: nmmgnesi um powder 12.00% (wt.) iron blue 9.00% (w.)

boron, anorphous Zmagp(g,g;%.aowdégv\der-type chhorgppanrahfin . 8.00% (w _)
finely ground bl aCij’F IWder 47.00% (wt.). In tgﬁlﬁ%( rrrll ary case, this
igniter charge mi x¥ Y s nmixed with a snoke d in a mass ratio of

- 2:1 (snoke mi xt ur eborongambgphoakar ge mi xture) 238t ¢4tgn granul ated. As the
_ srmke active nass RARIHSSe Eﬁlo?dﬂ;%ra%r‘?”}" ary ch_%%om_)i n
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.




accordance with EP 106 334, which may have the follow ng ingLgeimpss: red
phosphorus cesiumnitrate zirconium nickel alloy 70: 30 pol ybut adi ene
bi nder 55% (wm.) 23%(wt.) 12%(w.) 10%(wt.) It is, as a matter of
fact, also possible to use other snpbke active nmsses, e.g. those as '_
disclosed in DE 30 31 369 Al and containing a chlorine donor, netal oxide
and ammoni um chl oride as well as 5 - 40% (wt.) of thiourea, 20 - 70% (wt.)
of amoni um perchlorate, |I - 3% (w.) of alum num powder having a grain
size of less than 100 [in, and 5 - 30% (wt.) of binding agent. Further
snoke active masses are, for exanple, those described in DE 199 36 054 Al
and nmaki ng 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 mixed in a mxing ratio of 2:1 of snoke
active mass andegnithefact Heatdies sewokle bbive miaxd akncetﬁéligﬁi!t@‘:‘cﬁﬁebd Q¢tﬂrte|2y N\é\ntﬂ
ure snoke | Fg;?@é]f-' | . K | .1 n _advance. rc
2006 -9 Dueﬁ?%é %ﬁ%e, actt "'E hgfﬂ%dﬁé;& gbm) e'ogct:(fﬁ'\%ésg%gs_ agﬁ'éﬂ’t%%feﬁ ter charge
active mas%e"&F%p%“é%é’rﬂssicﬁﬂlj’rﬂéﬁﬁloé?é@q of npke aetiveompsesgrd aonpacti ng, a

pressed  peddestyingimined layer obstaolkaRIveTRELsOfittAsd-aXIRId MstSBPKRI@Ct | ve nmass

and an ovegl.ying f(gp{ﬁ%%c_i | ayer of snoke active mass with so-called nests of
i gniter charg% I's Tormed. | .
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 resulf of the igniter charge nests burning inside the smoke
active mass, the pfessed pellet becomes insusceptible to ifhpact an the
ground because the introduction of igniter charge nests info the smoke active
“rass shifts the flame front from the surface info the smoke active mass. The
fltame front accordihg!y 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 wi.th the present invention, smoke projectiles are for the first time
available which do not give rise to dangerous gaps even with a ground
impact velacity of up to 16 mls. |

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. |




A pressed pellet thus obtained is also ignited during sepqggbwwpm% t he
snmoke ammunition. G her than with the snoke ammunition of the prior art, it
'is not the end face that burns, but four igniter charge nests burn startlng
out- fromthe conbustion side with a much | arger free surface in conparison
wth the prior art. As a result ofgthe igniter charge nests burning inside
the snoke active mass, the pressed pel | et becones insusceptible to inpact
on the  ground because the introduction of igniter charge nests into the
snoke active mass shifts the fl ammkront fromthe surface into the snoke
active mass. The flanme front accordingly is closed in or screened and. is
no | onger torn off by the delay inpulse during inpact on the ground. As a
resul tl, thé smakegedectimtdragrisingfa sheaite igaiting weansss djestor chhrgewgd awi t hout a

sl unp, andPBég)pgfsQ.{ iag- em%&t Eﬁefrgﬁéhz% "f'{%[n activation of the amrunition

until conpletion o 'S ensured through the rel ated snoke
gener at i onat lleﬁstmrttqf@mdd:rody@épmom activalmass campnises @wdureaqi}gmier e, but the

smoke emn%ﬁﬁﬁe\%g{mﬁis%n@l smo&e%@mr?ﬁl:%saﬁe E@'oné Srink@adddus be availabl e

momentarily, as it were, and Ih_a cohceniration -ensuring secure
| i ne- of - si QPHCGPH?M}?{ teast aRetgnifar chargm whemin saiduadiensiiaveesent i nvent i on,

snoke pr o] ebdetddishh&ty'stialibfBah tHeiarkétBFof sAMAINGRBIRtiW thads, do not give rise
to dangerous gaps even with a ground inpact velocity of up to 16 ms_ The

'snoke projectile of the invention may be formed into amunitions for all
- custogary hmbgmjedﬁiemfdmgablcaﬂﬁﬂeawae@dtértzeamthﬁm sgide o6 /6 NMm . 2

N ch 2000 g3 BCloR B aPoB Rl G beeSRORL L9, 2 sheath, Laniting
that at |east part of said body of sm)ke active mass conprises a m xture of
I gnit 8" © Asmoke 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




charge regions and snoke active mass, the regions having 3@
concentration of at |east one igniter charge, wherein sai reglons have a
dianeter distinctly snmaller than the dianmeter of said snoke active nass. 2.
A snoke projectile according to claim11, characterized in that said regions
are distributed to a depth of the enttire active mass body. 3. ' A snoke
projectile according to claiml or 2, characterized in that the
concentration of igniter charge in said regions is up to approx. 100%
igniter charge. 4. A snoke projectile according to any one of clainms | to

3, charagt eri A&hok8 phdjiile a28drting E@g@y GHel df CRinPP B 8, ThB3SBzcRin triflis

phosphorus. A snoke projectile according to any one of clains 1 to. 4,

char act er i zed‘r‘icﬁd?%f"'xeg&hﬁf%%%O‘ﬁﬂqt'%"‘l@ﬁ%‘é"%@weré’ﬁﬁ%é‘f'QPr&t | east part
of the snoke- aﬁéﬂdqég,ﬁ@@gm RQsks ohanNelaydre form of pressed pellets. A snoke
projectile according to any one of clains 1 to 5, characterized in that
sai d snoke active mass body contains regions of igniter charge having a
mxing nati OA%fnoﬁﬁﬁkﬁeoﬁléfdcucﬁdiﬁQ&Sameicﬂlﬁia&ﬁ1 '8} [chSracteriARINA tﬁat 5:1to
1:5, in parti cudar Erox. (Pﬁ: 1. 7. .. Adsrm.he[_l{gfgma tctl | e accor.ding to any
one of clai ™% fe@'%‘s" e PP PaYE RIE RAL S BlYmasHE I2elj ust abl e

't hrough sel ectyp@nomfenlrditmnm-oﬂlmgnthabmcmntvétmmelmg Hgheisiia tiedisectiamel. | gniter
charge and/ or ofid ough the concentration of said regions. 8. A snoke
projectile ac¥&t i ng to any one clains 1 to 7, characterized in that it is
not susceptible to shock foI I ovvi ng ignition. 2 March 2006 11 9. A snoke
projecti ac i that is
i ncl udesl‘g mégﬁ'gkﬁgmg%mg gd{ﬂhaedrﬁngésrg&g\?zt%ﬁ 'ﬁm{ Slrah p%bérle i ons
arranged i n sexeertratipapefile Q@ﬂstﬁlﬂi@S am@meﬂ@tepmradmmw'ﬁ‘rﬂap@tadlqréStsécor di ng

to any one of ;% the URedion SNighict REILEIRY ignfel dhakge 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.




said regions of igniter charge have inside said snoke actiyg,

gradient- type concentration profile, with concentration bel ng highest in
the direction of origin. 11. A snoke projectile according to claim 10,
characterized in that said gradient-type concentration profile constitutes
a perforned 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% snoke active nass. 12. A
snoke projectile according to claim1l, characterized in that the single

" steps, have the formof pressed pellets. Abstract Shock-1nsusceptible
. Snmoke Projectiles The present invention relates to snoke projectiles

conprising a sheath, igniting nmeans, an ejector charge and a snoke active
mass (2, 6) wherein at |east part of the snoke active nmass (6) includes

"~ regions having an increased concentration (7) of at |east-one igniter

charge, with these regions have a ghappier distinctly smaller than the

di aneter of the snoke active mass (2, 6)_ It is a mpjor advantage of the
snoke projectiles of the invention that they are not susceptible to shock
and inpact, so that del aysSharksnsisceptibiergitolnPhgadtiegs t he form of the
dr.eaded gaps virtually do not occur any nore follow ng inpact on the

' _ground, but the snoke is available at once. (Fig. 2)

The present invention relates to smoke projectiles comprising a sheath,
igniting means, an ejector charge and a smoke active mass (2, 6) wherein at
least part of the smoke active mass {6) includes regions having an increased
concentration (7) of at least one igniter charge, with these regions have a
diameter distinctly smaller than the diameter of the smoke active mass (2, 6).
[t is a major advantage of the smoke projectiles of the invention that they are
‘not susceptible to shock and impact, so that delays in smoke generation

~having the form of the dreaded gaps virtually do not occur any more following
impact on the grouhd, but the smoke is available at once.

(Fig. 2)




