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
striking the target. This ogive contains dye, particularly a col ored
powder, whereby the nprklng naterial |s_released to nark t he strike point
when the projectile sEXPYESTLRE THALMARKS JHENSTRIKEG RN rsts. In a
practice round, e.g., a practlce projectile or a practice bonmb that itself
does not include live explosive, it is inportant to mark the strike point
on the taheecrOONDNOF altd TRvENTRG§ 1 ce results may be obtained. For this,
the projectile includes at its tip an ogive into which the narking
material, e.g., a reddish dye powder, is inserted. The ogive is nmade of a
material such as plastic that bursts when it strikes the target, releasing
t he dye Bbedenvenhdodyeaelatescdia er gbdimctal ber tpamt iadiaslgr bond the strike
point, and is also scattered by the wind, thus show ng the strike point
clearly. pPaejteeki keandl, whah bp@zdu%wﬂeﬂ dwde fielud Diige¥anpleownbgive
cal i ber projectiles (40nn) that are belt-fed and that are fired

(cup-shaped head) that bursts upon striking the target. This

ogive contains dye, particularly a colored pbwder, whereby the
marking material 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
importanf 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 asvplastic 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 éhowing the strike point

clearly.v
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from'a rapid-fire cannon in series. Wen handling such projectiles, the
ogive of a projectile in the belt occasionally breaks open when it strikes
an object, at least partially releasing the nmarking material and

contam nating other projectiles. Wien this occurs the affected projectiles
in the belt nust be replaced. It is even worse if, for exanple, the
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the ogive of the projectile may be broken within the cha feading to

t h t t b d |ti
cont am 081468 b EIEHTIRL" (Al SRS A LSS e fhegned, Eesulino
weapon ?ﬁ lead to | oadi am CBJECT CF THE INVENTION It is the obJect

of the nti bAPEE- gfﬁﬁeﬁﬁ dgi PE G breaking and the rel easing the

marking material. A further object is to prevent weapon contam nation if the
ogive bursts within the firing chamber. 2 DESCRI PTION OF THE | NVENTI ON In

accor dajgén WhiRdl PRgI BUEAL bQBg e@tﬁrl@seCtt'Hee Hfidd o abOvSro JEAL L PRt ¥YRE 1S
provi ded, within whose ogive a klng
belt occasionally breaks open when it strikes an object, at
least partially releasing the marking material andAcontaminating
other projectilés. When this occurs the affected projectiles in
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
chambér, 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.



material is inserted, whereby the marking material is protected by a
protective cap that bursts when the projectile strikes the target. The
marking material is also adequately protected by the protective cap if the
ogive is broken by inproper handling so that no marking material is

rel eased. Protection may be increased if an internediary space is left

bet ween PERECRARBIONAPFSTBE N¥YENFION of the protective cap near the
projectile tip. Such an internediary space is preferably provided with
filler material, which may be, for exanple, a soft foamresting on the

I nner | of the ogive.and the outer wall of the profective cap. The
fiIIermﬁgTe??%?rggggﬁtVé?Bytbgr&Bgepﬁl8§Vcﬁzﬂﬁfjgé%%%ﬁéﬁ Bﬁ%nagﬂ%eﬁgive
bursts that otherw se may have harned the protective cap. If, for exanple,
t he ogi VeeRiep@dgbuPRi Lhi RATPMéderri Wy tdHantdosepfodi ¥apt dudtkEngannon
because of m salignment, the weapon is not contam nated by escapi ng marking
mat er i almatediahyispinsertedld wherebgppbe, manking imga texveia bossi hretébaedt he
projectile will be fired successfully. 4

by a protective cap that bursts when the projectile strikes the

target.

The marking 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 is 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.

If, 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



In the previous text, only a red powder has been mentioned as a narking
material. It is advantageous in many cases to include a  nmaterial visible at
ni ght such as a chenol um nescent material |ocated within a container
“possessi ng several conpartnents. When the projectile strikes the target,
the container wwth its conpartnents containing the chenol um nescent

_mat er i alrehraalished /riadddi ¢ hes C@@é’ﬁldgaéBEEQ@”EhﬁQW%@%&%j%Q:Eﬂ% 1 be
illumnation effect is produced. e of such a conbination nmakes the target

strike Qe M HdUErppih day and night. The container with its conpartnents
for chenolum nescent ndterial may, as described in the European Patent

Publication No. EP-Bl1-1 183 494, otherw se be broken by the initial
acceleration and/or, with the use of properly designed tw st- stabilized

pr oj ecinl édhe Iprecaintus faagat , fanke, a sved hpdbwilbe habapeenomenifidder] prpjectil e
may be tracked optically while in flight. Since in this case the dye powder
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the chenol um nescent material, suitable passages nust be provided wthin
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may be released. For this, for exanple, several regions e projectile

body (&g%a%%EF%ﬁk%%n a container possessing several compartments. When

the projectile strikes the target, the container with its
compartments containing the chemoluminescent material breaks,
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



4 twi st-band) rmay be of transparent material whereby the light created by

t he chenol um nescent material flows into a hollow cavity in the area of the
tw st-band. Suitable |ight conductors of transparent plastic are al so
possi bl e here, whereby these conductors or other passages may be routed

t hrough the dye owder to suitable transparent regions of the projectile
body or tWiGtikend)i veay gre et pERpsPIrent oratrEiplcyResebye theditdhon i s

described in greater detail using illustrations, which show Figure 1 a

cr oss- segsagred hrougie cleme yniire soent i natecdndi Sllowg dntad Gatalildge shel |
and a practice round that contains a marking material within the ogive
cover ed dawizy pnottdnd iarexapf theutwiltabghdt esafitabfle flagmtd neaidird dyas ween
the protective cap and the ogive within the projectile per Figure 1; and

Figure 3fa +RipasRait Pndde uodra SESONEo88RBULMRRL O whe iR QHddes W th a
conbi ned mar ki ng nater?g% by neans of mgggh t he strer pgingﬂtf tﬁJéae

proj ect iclo%dm:ttot}es toq:r Q:)etthéxs [yéééé)éjgs drfyy }S)é Pbg@et-.d through the dye

powder to suitable transparent regions of the projectile body or

to the ogive.
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.
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5 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fi gure 1 shows a cross-section of
a practice round 1 that includes a projectile 2 nounted in a cartridge
shell. The projectile 2 includes a projectile body 4 with a projectile base
5 facing the cartridge shell 3 and a front ogive 6. Wthin the cartridge
shell 3 a high-pressure propul sion chanber is positioned in which a

pr opul SiRESCREFHEOR OF PHBVPHERERRED EMBODIMENTEHoOn ignition of an igniter

9. The propul sive gases fromthe propul sive charge flow via overfl ow
channels 10 into a | ow pressure propul sion chanber 7a, where they act on

t he pr%;ectile base. When a certain gas pressure is exceeded within the

propul si'orPHanbet %R #nfEAFFoRgFthPBaRipGi R3S Wt the! W7t ri dge

shell and the projectile is broken, so that the projectile 2 is propelled

out of tinclkudesidgerahertide Zhmouptgsd: st ed cprdatidae rdvnbl i sTheual |y

fired froma weapon wth a drawn barrel with a twst, so an additiona

tw st- @rojpotdeldandiddludespr avpaedeaniflee bpdy dctvith Eodyradhje&uthe abase

practice round consisting of cartridge shell and projectile is described,

for examl@cidy ke &F2t€pidde. sh8l938, 3488 a front ogive 6. Within the
cartridge shell 3 a high-pressure propulsion chamber is
positioned in which a propulsive charge 8 is provided that
combusts upon ignition of an igniter 9. The propulsive gases
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.



6. The ogive 6 rests on an insert 12 within the projectile body that extends
perpendi cular to the longitudinal axis A of the projectile body 4. The
ogive 6 is, for exanple, a plastic part, «cylindrical in its |ower region,
“Which transforns into a vaulted hood with the shape of a universal bal
joint: In the hollow inner portion of the ogive 6 a marking material, in
this cagheaogiet dyeqemaien h isserovitledithah tRepbaegdcititle adayotective
cap 14 that covers it. The protective cap 14 that is nmade, for exanple, of

pol yet hyhare eix@lepiaidt halrtiehdREar i o CONP! BbRGYtulii hh@dawikh 20y& @pd has a
shape roughly corresponding to that of the ogive 6; that is, it has a | ower

cyl i ndri.cal: ity L rest I N, f hegsipn o] Jj ndr.i.ca
part ofbﬁﬁgeegéﬂfé%%%ghégaﬁﬁgﬁja gﬁ% eah ieﬁ$ﬁo§%a¥ﬁg%’e%téggf aﬁ%?%%#ﬁately
t.he hqod. A
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that rests on the protective cap 14 and the inner wall of the ogive 15 in
t he vaubeed paithi Ggl.e hape il & iuniviersay brllfjpiBkanphethe Modtleovof soft
foaned material, as shown in Figure 2. Wen the projectile is
manuf actinned, polritsohoahh plhat edlitre $ imgEtleing matéheéalaulinedhis case a
red dye powder 13, is provided that is placed into a protective
cap 14 that covers it. The protective cap 14 that is made, for
example, of polyethylene terephthalate (PET), is completely
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 is inserted into the vaulted

part of the ogive 6, and then the protective cap 14 filled with

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



part of the ogive 6, and then the protective cap 14 filled wth dye
material 13 and the insert 12 is inserted into the ogive. 7 As nentioned
above, when the vaulted part of the ogive 6 of the projectile 2 is damaged,
“e.g., by inprope* handling of the cartridge or by a misalignnent with the
firing chanber of the weapon being fired, then the space between the ogive
and t heAspmenédpined adpvenswhemn tthet tael pedtpatt vefcahper endivies 6 rifadthe
thus allowing no dye to escape. The foam basically has the function of

pr ot ect bngjeheifeoedts amsard4 & JOm deyegspbyp@pyhafalingebs fhem the
damaged ogive. Figure 3 shows a cross-section through a projectile 2 with a
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protectlve cap 14 within the ogive 6 t he prOJectlle In F|gure 1,

th th t 14 dth t
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an i nner g l.ner 22 is nounte ests on the jnsert 12 that forns the base
of the BEPYECBIVR CAR: EPSHESSs iﬁgb @EHIFH? PIHE S nFRP EBMRANFeANI2CANd i nt o
the space between the inner container and the container 21 that

thus allowing no dye to escape. The foam basically has the

function of protecting the protective cap 14 from damage by any

splinters from the damaged ogive.

Figure 3 shows a cross-section through a projectile 2 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

pPlastic 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 chemocluminescent

materials react with each other, releasing an illuminating



reacts wi th chenol um nescence upon mxing with the other material. As soon
as the projectile strikes a target, the ogive 6 bursts and the dye powder
13 is released. Sinmultaneously, the containers 21 and 22 are broken so that
the two chenmol um nescent materials react with each other, rel easing an
illumnatjn sjgnal wthin the nornual visible spectrum or perhaps wthin
t he inf?JaQ‘g'?iﬁr %Wt%\%? PRIYRL| BLELEVEr SPERS Tyt Sfc RETHRPRIettrbRdtha

t he above-nentioned U S. Patent No. 5,936,189, the two containers 21 and 22
my be sinbaredurediomathaheys wapsdblenpweiratleong dhictdndesal accel eration
of the projectile and/or by the twi sting notion of the projectile

I mredi ately after firing, so that the chenolum nescent reaction is

initiat t.he. I jgh h e i 0 ct qut d fro t

proj ect i%?se %%%%ﬂ?%% Jflgajhé%t%??/séf_%%ﬁglﬁrﬁgﬁe(@ggl'e%%&yquﬁ? 'ol$b€§e%’. P@%ér eis
the optiqn to configure the_base of the insert 12 to be ¢transparent at

| east i rFBE PR icARYRReRS 231 pRPBwiehBaynhe EoncenddrRized FRRDOARYY t hat the

light created by chenol um nescence shines, for exanple, into a hollow
cavity dhrsff inmediaielyiyronodnitininacnelesatiigm of ttihe qretecilew st -

and/or by the twisting motion of the projectile immediately
after firing, so that the chemoluminescent reaction is
initiated. When the light thus created is conducted outward from
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



band 11 to be translucent and the wall of the hollow cavity 24 in a region
25 of the guide-band, then the light nay 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 I|ight
created by chenol um nescence. For exanple, the insert 12 itself mght be

t ransparientthane:=6xt el tige tpoapbeeeDé bgyoB8s thHaitn 1@ twald fsd he
projectile body so that light is also perceptible fromthe outside.

Al t hough Jthe FheMe d.saisshondescghbes advant ageous enbodi ments of the

i nventi on, iF w || be apparent to the specialist that alterations and
nodi fi cations of the enbodi nents are possible wthout deviating fromthe
obj ect of the invention 10 PATENT CLAIMS 1. Projectile, particularly a
practi cdlitdwomgrh vihteh abqwe| dtsdhes i bndgesbriberchddes tageoiusovendy diendrhtag
bursts upon striking the target into which marking material, particularly
dye powddr thieS invesfiicd, wheseby boeappakeént fot ehealspes ikalieasathahen the
projectile strikes the target and the ogive bursts,

alterations and modifications of the embodiments are possible

without deviating from the object of the invention.
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characterized in that the marking material (13) is covered by a protective
cap (14) that breaks when the projectile (2) bursts on the target,
characterized in that the marking material (13) is covered by an additional
protective cap (14), whereby an internediary space (15) is left between the
ogive (6) and the additional protective cap (14) in the area of the

proj ectddeENT peLEIMErojectile as in Caiml, characterized in that filler
material (16) is positioned in the internediary space (15) that rests on
the ogive (6) and the protective cap (14). 3. Projectile as in Claim 2,
characterized in that the filler material (16) is soft foam 4. Projectile
as in Ql.ai AomwcBilehapacteéFnaglynat pgacthice fMdund, maiehialprejectile

pl at e-shaped piece (16) that is inserted into the internediary space (15)
bet weeboalptadt vienchpdéd 4y Rollowgbyevebrhatl bur Frj@sdn | €t BskingCtrem 1,
characterized in that the marking material is conposed of a dye powder (13)

and a eReMRIUNMES Gt ch RALkLAY ROPEESAINIpAL+IQNEIAl1 £ RO Get NSiE ONe
of the <containers (21) intended for dye powder (13). |
inserted, whereby the marking material is released when the
projectile strikes the target and the ogive bursts,
characterized in that the marking material (13) is covered by a

protective cap (14) that breaks when the projectile (2) bursts

on the target, characterized in that the marking material
(13) is covered by an additional protective cap (14),
whereby an intermediary space (15) is left between the
ogive (6) and the additional protective cap (14) in the

area of the projectile tip.

2. Projectile as in Claim 1, characterized in that filler
material (16) is positioned in the intermediary space (15) that

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

3. Projectile as in Claim 2, characterized in that the filler

material (16) is soft foam.

4. Projectile as in Claim 2 or 3, characterized in that the
filler material is a plate-shaped piece (16) that is dinserted
into the intermediary space (15) between protective cap (14) and

ogive (6).

11



6. Projectile as in Claimb5, characterized in that the container (21) for
t he chenol um nescent material bursts when the projectile strikes the

target, whereby the conponents are m xed and em ssion of light is
triggered. 7. Projectile as in Caimb5, characterized in that the container

(21) possesses t wo conpartnents (21, 22) in which the conponents of the
chenDI cent al ar Iocated . Projectile, as Claimbs, . .
characterlzeHO?% ?agf fie 1 ﬁ?dﬁheﬂ ﬁ?ﬂrﬁ éf+ﬁ§%héﬂDF ﬁ$n$g€eﬂﬁqhﬁﬂﬁial
breaks open fromthe tw st and/or initial acceleration of the projectile so
that tHAESPdheht sCBFPPRECREMS FWien@HEIRT bt 2 | rd R xchebgdunénessent
chenol um nescence is generated, and that |light paths (23, 24, 25, 11) are
provi deth i h ¢©aspsbﬁegtbEeSENer@dd@Dmpmanthuin$iﬂeIbghtofrthbed by
chenol um nescence outward fromthe projectile body. 12

containers (21) intended for dye powder (13).

6. Projectile as in Claim 5, characterized in that the
container (21) for the chemoluminescent material bursts when the
projectile strikes the target, whereby the components are mixed

and emission of light is triggered.

7. Projectile as in Claim 5, characterized in that the
container (21) possesses two compartments. (21, 22) in which the

components of the chemoluminescent material are located.

8. Projectile as in Claim 5, 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 conduct the light created by chemoluminescence outward

from the projectile body.
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