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PRQIECTI LE THAT MARKS THE STRI KE PO NT BACKGROUND OF

THE | NVENTI ON The invention relates to a projectile,

particularly to a practice round, with a projectile

body including a hollow ogive (cup-shaped head) that

bursts upon striki t ef . [ LV tains

dye, par ?imq'%n&?ﬁ@ ﬂ uvdTéIIE M
marking material is released to mark the strike point
when the projectile strikes the target and when the

BACKERbYRDDPYFSTRE E[Nvanpraatice round, e.g., a practice
projectile or a practice bonb that itself does not
include live explosive, it is inmportant to nmark the
strike point on the target so that optinmal _ practice

The ieyehtionnyebatebt &PnédPrrdecitiile  Bfd ety o 2
includes at its tip an ogive into which the marking _

practater ralindg. githaar padijskctdye podderindladingrg dpllow ogive
The ogive is nmade of a material such as plastic that

(cupbYh8hsdWReRd)i thaltr bkes tishepioar gatr i kigigasiagt agetdy eThis
powder. The dye is scattered for a certain radius

ogivgr8§RQaﬁn% syl K§aRQIiu1 23N a5 cAlcsred Gvdied wyeidiey the
wi nd, thus showi ng the strike point clearly.

marki%gg%ggzrial is released to mark the strike point when the

projectile strikes the target and when the ogive bursts.

In a practice round, e.g., a practice projectile or a practice

bomb that itself does not include live explosive, it is

important to mark the strike point on the target so that optimal

practice results may be obtained.

For this, the projectile includes at its tip an ogive into which
the marking material, e.g., a reddish dye powder, is inserted.
The ogive is made of a material such as plastic that bursts when
it strikes the target, releasing the dye powder. The dye is
scattered for a certain radius around the strike point, and is
also scattered by the wind, thus showing the strike point

clearly..
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*@00002* Projectiles of the type discussed here are,
for exanple, “md- caliber projectiles (40nmm) that are
belt-fed and that are fired froma rapid-fire cannon
|n series. Wien handling such projectiles, the ogive
a projectile int caS|onaII¥ brea%&mﬁpenmid_

ProJ%ﬁ%hl?§ et rthestEReo ngEFSSSF ﬁﬁﬁgsﬁrﬁartlally
rel easing the marking material and_contanin
callb@hepr‘pnQF‘éeHﬂFeé40‘méntf1ﬁ|"-saSScEfP%tt“l“rédaPF’gctté’g’t are fired
projectiles in the belt nust be replaced. It is even
fromwersaepifi-fioe eamnpheint kerigeejectile is inproperly

aligned in the rapid-fire cannon. In such case, the
ogi ve of the prOJectiIe may be broken within the

Whenngggg?éﬁggggg% ?F %%nﬁgg]nghlgggq elg%\%a eé%ﬂfg‘ln the

Be “creane ulting in Iost tine.
Al so, such_a m

sal i gnnent a.liv und fi
belttﬁﬁﬁaﬁéaﬁeﬁlhyrﬁé a PReNy v 85‘d|lr¥g F‘&rﬁq‘ re‘%fl% at
INVENTION It is the object of the inventian preven
leasthpavgiiedlir smleBséam nicafd i@ % MFES Jr?glt"ﬂéi RtFinating
material. A further object is to prevent weapon

othegoprafknatiles.i f Whka ¢giiwe odewrst $he @fifeatrd proigrtiles in
chanber .

the belt must be replaced. It is even worse if, for example, the
projectile is improperly aligned in the rapid-fire cannon. In
such case, the ogive of the projectile may be broken within the

chamber, leading to contamination of the weapon, which must
subsequently be cleaned, resulting in lost time. Also, such a

misalignment of a live round fired from that weapon may lead to

a loading jam.
OBJECT OF THE INVENTION

It is the object of the invention to prevent the ogive from

breaking and the releasing the marking material.

A further object is to prevent weapon contamination if the ogive

bursts within the firing chamber.



2 DESCRIPTION OF THE I NVENTION I n accordance with the
invention, a projectile of the above- mentioned type
is provided, wthin whose ogive a marking material is
i nserted, whereby the marking material is protected

by a protective cap that bursts when the projectile
DESCB{PTEON PﬁeTHﬁaﬁgygNTiﬁg marki ng material is al so

adequately protected by the protective cap if the
ogi ve i s broken by inproper handling so that no

In a%gghggcga%?[tglﬁlthies irn%le _acs.i.%‘;r ’ %r ‘ﬁr‘?ﬂém f@yof’ethe above-

|Rcrease internmedi ary space 1I's left between
the i.nner walls _of .t ogi.ve .of the protectiv .
mentigned txpe s é’fﬂvlléihet%‘l’p%%glc T a‘{qthos ertred ar ;jm %%g%:%g

n1n
is preferably provided with filler  materia

. 1 er. P , | ch
matexgglpds fgsestsfy aheredyr tthe MATRY d‘ga%‘?ﬂ%ﬁh 1$ pfpgptected
wal | of the ogive and the outer wall of the protective
by acapotThéivel cap rradr barsdgsstham|yhe RFERCEbleatthikes the
any splinters when the ogive bursts that otherw se
targemy have harnmed the protective cap. If, for exanple,
the ogive is damaged within the firing chanber of a
rapid-fire cannon because of misalignnent, the weapon

|
The m%rking material is also adequately protected by the
protective cap if the ogive is broken by improper handling so

that no marking material is released.

Protection may be increased if an intermediary space 1is left

between the inner walls of the ogive of the protective cap near

the projectile tip.

Such an intermediary space is preferably provided with filler
material, which may be, for example, a soft foam resting on the
inner wall of the ogive and the outer wall of the protective
cap. The filler material essentially serves to catch any
splinters when the ogive bursts that otherwise may have harmed

the protective cap.

1f, for example, the ogive is damaged within the firing chamber
of a rapid-fire cannon because of misalignment, the weapon is

not contaminated by escaping marking material, and any splinters



not contamn nated by escaping narking material, and any
splinters 3 are trapped, and it is even possible that
the projectile will be fired successfully. In the
preV|oE$ t ext, ODlY a red powder has been nentioned as
a mrking material. It is advantage [
are fpapRefludend ifnier PAPTYPERBIE L& thPghitNeLEF Clect 116 will be
chenol um nescent material |ocated within a container
firegossesesnfuddyeral conpartnents. Wien the projectile
strikes the target, the container with its
conpartnents containing the chenol um nescent materi al

reaks, . m.xing,th enol um nj QMmNGNt .
In tFﬁaPrSXlPPFuﬁﬁggfi%ﬁﬁgeg?gggyggﬁggggagkd. Use olﬁgﬂ%?Fd as @

mar foSetsp g FAKES S bA0B e ] Ky e od S frcruce o
compartments for chenol um nescent naterial may, as

mategésdr vBEdbiLR BheNEGRSpEAFIPASerRt BRI LRIRFFCRY, material
EP-B1-1 183 494, otherw se be broken by the initia

locatedelélthtinon antiterinex piossiessisy FevatFlerdSRRAKIRERES - When
twi st- stabilized projectiles, by centrifugal force,

the peotbatillbe stirikjeactibiy tafrdelts prhej exirifaimay weth its
tracked optically while in flight. Since in this case

comph2€ md¥e sPeWRR iinS nig %@l RthdiRiMBfie ddenuist eleial bheaks,

ogi ve and the container receiving the
mixing the chemoluminiscent components so that an illumination

effect is produced. Use of such a combination makes the target

strike point visible both day and night.

The.container with its compartments for chemoluminescent
material may, as described in the European Patent Publication
No. EP-B1-1 183 494, otherwise be broken by the initial
acceleration and/or, with the use of properly designed twist-
stabilized projectiles, by centrifugal force, so that the
trajectory.of the projectile may be tracked optically while in
flight. Since in this case the dye powder is inserted between
the outside of the ogive and the container receiving the
chemoluminescent material, suitable passages must be provided
within the projectile so that the light created by the
chemoluminescent material may be released. For this, for

example, several regions of the projectile body (the so-called



chenol um nescent” material, suitable passages nust be
provided wthin the projectile so that the |ight
created by the chenolum nescent material nay be
rel eased. For this, for exanple, several regions of

~ the projectile body (the so-called 4 tw st-band
twispeband} reag pae epf %ﬁ?EFPQFeRﬁeP@E?rPH V%&ﬁf%yb&@g?é&ght
by the chenol um nescent material flows into a hollow
creatadiby thetbkempbumphesnentwnatesand. fdomsaipdq jgghollow
conductors of transparent plastic are al so possible
cavitgren vherebyat bésehecondattbredor Sutitteb lgadsaids qanductors
be routed through the dye powder to suitable

of tf&ﬁ@ﬁ&@éﬁﬂtE'Q_![Qgi:QBSaQE thheoppojsedbillee heady, othertebyt ehese
ogi ve. BRI DESCRI PTI ON OF THE FI GURES The invention
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cariridge i.tiaon gt LRg ; a Mt ;

povaots SSLPRED FERnaPRREES' B8 St i, o R, ooy o
Wi thin the ogive covered by a protective cap; Figure

to thegogi¥ee of soft foaminserted between the protegtive

cag and the ogive within the projectile per Figure 1;
an

BRIEF DESCRIPTION OF THE FIGURES

The invention is described in greater detail using

illustrations, which show:

Figure 1 a cross-section through a cartridge munition
consisting of a cartridge shell and a practice round that
contains a marking material within the ogive covered by a

protective cap;

Figure 2 a plate of soft foam inserted between the protective

cap and the ogive within the projectile per Figure 1; and

Figure 3 a cross-section through a second embodiment of a
projectile with a combined marking material by means of which
the strike point of the projectile on the target is visible day

or night.



Figure 3 a cross-section through a second enbodi nent
of a projectile with a conbined marking material by
means of which the strike point of the projectile on
the target is visible day or night. 5 DESCRI PTI ON OF

DESCBFEgERgFgﬁREBEE¥§£?§¥E¥$§g§éﬁﬁﬁ%ﬁ%ﬁ¥gg? aincludes a

projectile 2 mounted in a cartridge shell. The
projectile 2 includes a projectile body 4 with a

FiguPEO€ghblk® Ba%seoss-fsaitien i cardrddgeeshabind anthat
front ogive 6. Wthin the cartridge shell 3 a

inclwﬁgg gr g%%g@%tr:‘tﬁ%mz' SR RO | r ROSd éoméiun The
ich a"propul sive charge 8 is prOV|ded t conbust s

gni t.i o f Aan [ RH#
projﬁggﬁ#th propul S|ve Pég#f%ﬁﬂ%ﬁi ove f% %9§ﬁéftlle base
into a | ow.press propul |on ch nber .

5 faFHé‘? tbe GRTHd g5y Shedd 1% W Rare s méghln the

pressure i s exceeded mnthln the pro uIS|on chanber,
cartgndget sheildndl shhdaib PoaRSIS DA $IRD chankbeRghs

shell and the projectile is broken, so that the
posijpiopned iine whiich pr @pelidudd iotg QﬁaRQRa%ax%rpﬁg%léﬁélthat

3. The illustrated practice round is usually fired
combh%&f@ @pwaﬂ@rmit\mdrh of dimavirgrhidrae|9 wi The spropeisige gases

additional tw st- or
from the propulsive charge flow via overflow channels 10 into a
low-pressure propulsion chamber 7a, where they act on the
projectile base. When a certain gas pressure is exceeded within
the propulsion chamber, an intentional-break point S between the

cartridge shell and the projectile is broken, so that the

projectile 2 is propelled out of the cartridge shell 3.

The illustrated practice round is usually fired from a weapon
with a drawn barrel with a twist, so an additional twist- or

guide-band 11 is provided on the projectile body 4.

Such a practice round consisting of cartridge shell and

projectile is described, for example, in U.S. Patent No.

5,936,189.



gui de-band 11 is provided on the projectile body 4.
Such a practice round consisting of cartridge shel
and projectile is described, for exanple, in U S.
Patent No. 5,936,189. 6 The ogive 6 rests on an

insert 12 within the projecti]e .hody .th
The BEABENA EBFEF CB PG IPGRG U KA TREN S g GHE tile body
projectile body 4. The ogive 6 is, for exanple, a
thatpeasendspaerpendjcudarn &8 the iangigmdinalyiahis whieh the
transfornms into a vaulted hood with the shape of a
projesitidesabdgaldl. Thientgive tthd sholflaaweXamrle pad thbasbic part,
the ogive 6 a marking material, in this case a red
cylifi¥eipawden i%s i1Sweirodedddr hathich pleesforms anto a vaulted
protective cap 14 that covers it. The protective cap

hoodlitRak S stRge Joh wxaEl1 Balol yeidy] ene the hollow
terephthal ate (PET), is conpletely filled with dye,

. d h ndi .
1nne%8p€é%ée% %@a@%%“%§¥vé/é“y{ﬁ§¥%¥ﬁﬁfwbééki§ﬁi iRfthDE case a

t I th?t 'S A has a lower cylindrical part that

rests close on the innger |1, of t [ | cal .

red ﬁXFtPngFﬁé1 agie B8 A %ﬁsﬁ}JEﬂﬁﬁﬂgikéﬁ%eggE%O% Prgfective
ext ends appr oxi mat el parallel to the od. smal

cap i1t dhgddicave$pade e PSSR detP Wmﬁ‘gn&‘ﬁé 1s made, for

protective cap 14 and the ogive 6 that is filled wth

exan?jfei,l logfr podltyertingl Letg ttententehasl ave t REDL ot B8t FoBPLEFelY

filled with dye, and has a shape roughly corresponding to that
of the ogive 6; that is, it has a lower cylindrical part that
rests closely on the inner wall of the cylindrical part of the
ogive 6 and an adjacent vaulted hood that extends approximately
parailel to the hood. A small intermediate space 15 is provided
between the protective cap 14 and the ogive 6 that is filled
with a filler material 16 that rests on the protective cap 14
and the inner wall of the ogive 15 in the vaulted portion. This
material 16 may be, for example, a plate of soft foamed
material, as shown in Figure 2. When the projectile is
manufactured, this foam plate 16 1is inserted into the vaulted
part of ﬁhe ogive 6, and then the protective cap 14 filled with

dye material 13 and the insert 12 is inserted into the ogive.

~]



and the inner wall of the ogive 15 in the vaulted
portion. This mnaterial 16 nay be, for exanple, a
plate of soft foamed naterial, as shown in Figure 2.
When the projectile is manufactured, this foam plate
16 is inserted into the vaulted _ part of_t ogi ve 6

As mgRyipReA eReVErotder Foecypuided Mt ik 1t iqyRgive 6 of the

‘material 13 and the insert 12 is inserited into the
projegtiée Asigedemeged alfoge, Wyenmarorsiulhanibing ®f the
the ogive 6 of the projectile 2 is qénaged, e.g., by
carticiiggeper hagndl migadfignimentcaritth dde drithing chamber of the
m salignment with the firing chanber of the weapon
weapbfll Beihig €drelierhiche thpacpdert WRaiwddie e eg e 4h@ the
protective cap ensures that the protective cap remains

prot.bett_@gg' cabh@%sﬁ&%@wtﬂgtnﬁh@y%ﬂ&&ﬁﬁw-ca@@*érﬁ@% intact,
basically has the function of pqotectlng t he

thusffﬁg&g%éga%a& 14 & %@c%graag%}&vf S A £49M he

ogrve. Figure 3 shows a cross-section

t hrou a projectile, 2 with a, .projecti od a
funcy jog, ggepé %\Xﬁjé’ié&? gh(?y & rﬁg\ﬁe lr%;’iesjcp&}paale‘g P]f%li( oé%\mgge by any
protective cap 14 within the ogi've 6. As in the
splipterectrre itherdgirges oHd% is a space 15 left
between the protective cap 14 .and the ogive into
which a plate 16 of soft plastic is inserted. A

Figu%%ﬂ%?éﬁ%%sz% WrbRis SMitG R AR HYBRIh @ PRt 2Pe i3 with a
projectile body 4 and an ogive 6 whereby a dye powder is placed
into a protective cap 14 within the ogive 6. As in the
projectile in Figure 1, there is a space 15 left between the
protective cap 14 and the ogive into which a plate 16 of soft

plastic is inserted.

A container 21 within which an inner container 22 is mounted
rests on the insert 12 that forms the base of the ogivé 6. A
material is inserted into the inner container 22 and into the
space between the inner container and.the container 21 that
reacts with chemoluminescence upon mixing with the other
material. As soon as the projectile strikes a target, the ogive
6 bursts and the dye powder 13 is released. Simultaneously, the
containers 21 and 22 are broken so that the two chemoluminescent

materials react with each other, releasing an illuminating



rests on the insert 12 that forns the base of the
ogive 6. A material is inserted into the inner
container 22 and into the space between the inner
contai ner and the container 21 that reacts with

. chempl um nescence upon .m.xi.-ng Wi th the other e
51gnﬁ_Et E‘Htgll.n ©s88AMa t"l’rél)érl& gélﬁqqeng[{’ri%espear}}aaqsge‘fl,thm the
. the ogive 6 bursts and the dye powder 13 is rel eased.
infrarad| regéensithatt fe vdgibdienover2 Lot PFHJETF oken

so that the two chenol um nescent nmaterials react with
each other, releasing an illumnating 8 signal within

As dEQErQBéga'inV?tﬁleb'a oYRe G4 Tor¥a RE'aRs MADING I NS, 936,189,
Infrared region that is visible over |ong distances.

the g?’@g%g%%é?%gf!ﬁg 2{1 he n%b%\éehrgemﬂeg%%gr?g)r%li%&ggtﬂé\%t they

contalners

configured that they  burst i diately upon .initia .
burs§oABREPAER S Yot PO LBONELt A LINR oyt N WP gt i 1o
motion of the projectile imediately after fjriqg, SO
and/phabyt hbec hersitdmanastdon odadieoPidieqint 1§ atwee
the light thus created is conducted outward from the
aftepr djiedhigl, e sbodpatt et chicastlominsfsadnt pregetion el fmy
be followed. There is the option to configure the
inithasedof whb@ ithsentight tthuke crdansparentordud tedtontward from
partial region 23 below the two
the projectile body, the trajectory of the projectile may be

followed.

There is the option to configure the base of the insert 12 to be
transparent at least in a partial region 23 below the two
containers 21 and 22 so that the light created by
chemoluminescence shines, for example, into a hollow cavity 24
of the projectile body. When one configures the guide- or twist-
band 11 to be translucent and the wall of the hollow cavity 24
in a region 25 of the guide-band, then the light may exit from
the hollow cavity 24 to the outside, so that the trajectory of

the projectile may be followed.

It is possible, of course, to find other passages to the outside
for light created by chemoluminescence. For example, the insert

12 itself might be transparent and extend to translucent regions



containers 21 arnd 22 so that the light created by
chenol um nescence shines, for exanple, into a holl ow
cavity 24 of the projectile body. Wien one configures
the guide- or twist- band 11 to be translucent and the
wal | of the hollow cavity 24 in a region 25 of the

in tye delbamd, theepndiedtign bady g tthabnlight kol bGP
cavity 24 to the outside, so that the trajectory of

percilpe iprle) eotor ehwmayodtesifdd ] owed. It is possible, of
course, to find other passages to the outside for
I'ight created by chenol um nescence. For exanple, the

i ns itsel m ght rans arent and

Alt Ebﬁ&@éﬁPQWﬁyiﬁ§ é%flq?t cgiathat Er %ég? %SbOdlments
bod so that [i is al so erce tible fromthe

of thet §1nd’@n Alotrhoda:h Winel \?é"g? stont }b"és‘EP?‘Bé%llst that

advant ageous enbodi ments of the invention, it will be
altegppdrem ansl meslispawitiang afathe ARRPGINSAES sAge Possible
' nodi fications of the enbodi nents are possible wthout
withdenmi @leivig tfimgmfirven dijeecib péct hef | tlveninoent 16n PATENT
CLAIMS 1. Projectile, particularly a practice round,
with a projectile body that includes a hollow ogive
t hat bursts upon striking the

10



target into which marking material, particularly dye
powder, is inserted, whereby the marking material is
rel eased when the projectile strikes the target and
the ogi ve bursts, characterized in that the marking
erial (13) is covered by a protective cap (14)
PATEFWaFLBFggks when the projectile (2) bursts on the

target. 2. Projectile as in Claiml, characterized in
that an internmediary space (15) is |left between the

1. Pgbﬁ@c@@lean?aEQchQ%Qﬂgcu‘@idﬁﬂlddlbouﬂdlfwuﬂmea pfojectile
the projectile tip. 3 PrOJectlle as in Caim?2

bodycggr%cagrgﬁﬁgs 0 §R3h & lve THA IRlrddd)upén striking the

Pti one t he |nterne ary space (15) that rests

on the ogive, (6 nd the Mol ve ok 4 -
targPFoP&EPi%bl ﬂ% % H"S, 5h§?dc erlz f&r% éy rRowder, 1s

filler material (16) is soft foam 5. Pr éect |l e as h
inseried aHBRT By Ehes ARG MAKET 1N i THEASTee| EhER the

material is a plate-shaped piece (16) that is inserted
projentad lehe tirikesnddicartys rgsdc @ndi Hhereaqeemh prioteeti ve

cap (14) and ogive (6). 11 6. Projectile as in Caim
charhctehaizad 6n z¢cht rthehatarnkiengrawktiamgialmat €31 alsi govered by a

conposed of a dye powder (13) and a chenol um nescent
protective cap (14) that breaks when the projectile (2) bursts

on the target.

2. Projectile as in Claim 1, characterized in that an
intermediary space (15) is left between the ogive (6) and the

protective cap (14) in the area of the projectile tip.

3. Projectile as in Claim 2, characterized in that filler
material (16) is positioned in the intermediary space (15) that

rests on the ogive (6) and the protective cap (14).

4. Projectile as in Claim 3, characterized in that the filler

material (16) is soft foam.

5. Projectile as in Claim 3 or 4, characterized in that the
filler material is a plate-shaped piece (16) that is inserted
into the intermediary space (15) between protective cap (14) and

ogive (6).
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materi al consisting of several conponents inside one
of the containers (21) intended for dye powder (13).
7. Projectile as in Claim®6, characterized in that the
container (21) for the chenol um nescent nmateria
bursts when the rojectile strikes the target, ,
6. Rﬁ@ﬂ%ﬁ?liﬁeaéoﬁﬁogéﬁﬂg éreCH?%éGt%%ﬁi%Qﬁ%ﬁﬁ%ﬂ??ﬁthe marking
light is triggered. 8. Projectile as in Caim6,
matechal atsecprpdsed phae dye powdeai ldd)( 2Pd posthareumninescent
two conpartnents. (21, 22) in which the conponents of
" matethbalcbhenslisfingsoéntenetreldi gompomendcatietside one of the
Projectile as in Claim®6, characterized in that the

cont§9Ataknen 1§21l htbarethgoeharel wawdscents)nat eri al
breaks open fromthe twist and/or initial '
accel eration of the projectile so that the conponents
of the chenolum nescent material mXx together an
7. BReiBFtilAedcepBeClaifefer Shadacihd 1asd ¥9gﬁhatp %s
(23, 24, 25, 11) are provided within the projectile in
contaider {31¢ofiducthehehemgiuninesicemthynaterial bursts when the
chenol um nescence outward fromthe projectile body.
projddtile strikes the target, whereby the components are mixed

and emission of light is triggered.

8. Projectile as in Claim 6, characterized in that the
container (21) possesses two compartments. (21, 22) in which the

components of the chemoluminescent material are located.

9. Projectile as in Claim 6, characterized in that the
container (21) for the chemoluminescent material breaks open
from the twist and/or initial acceleration of the projectile so
that the components of the chemoluminescent material mix
together and chemoluminescence is generated, and that light
paths (23, 24, 25, 11) are provided within the projectile in
order to condﬁct the light created by chemoluminescence outward

from the projectile body.
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