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THE/STRFRE PEIRIT BACRGROBMDEEFS THE | NVENFAON Theuimvention relates tQ a 5,4,
projectile, particularly to a practice round, with a projectile body o
i ncluding a holl ow ogi ve (cup-shaped head) that bursts u g;g&gf&%ng t he
target. This ogive contains dye, particularly a colored r ereby the
marking material is released to mark the stri ke point when the projectile
strikes the target and when the ogive bursts. In a practice round, e.g., a
practice projectile or a practice bonb that itself does not include |ive
explosive, it is inportant 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 ogi ve pRUJEGHE LI THAE MENks NTHEBSPETRE . pOIQr. & reddi sh dye
powder, is inserted-— The ogi V€ 1s hade of & 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

scattepégKﬁﬁppﬂE RF ndHEt RNYENREANNg the strike point clearly.
The invention relates to a prejectile, particularly to a
.pfactice Eound, with a projectile body including a hollow ogive
{cup-shaped head) fhat bursts upon sfriking the target. This
ogive cdntains dyve, particularly a colored powder, whéreby 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 doas 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 inecludes 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 péwder. The dye is
scattered for a certain radius around the strike point, and is
also scattered by the wind, thus showing the strike point

cleérly.'



S. Z%ﬁﬁ%VQQ%oj%g%iles of the type discussed here are, for exanple, md

cal i ber.
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replaced. It is even worse if, for exanple, the projectile is inproperly

prolectt fes (4O6TRFe196849%ar e bel t - f pel vangkviihak are fired froma

ire cannon in series. Wien handling such projectiles, the ogive of
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ile in the belt occasionally breaks open when it strikes an object,
at least partially releasing the marking material and contam nating other
iles. Wien this occurs the affected projectiles in the belt nust be

aligned in the rapid-fire cannon. In such case, the ogive of the projectile

may be

broken within the chanber,. |eading to contam nation of the weapon,
whi ch nust subsequently be cleaned, resulting in lost tine. Also, such a

m sal i gnnent of .a liye youpd fired fraomthat weapon_may lead . to a_loadin
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ve_from breaking and the rel easing the marking material. A further
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from a rapid-fire cannon in series. :

When handling'su;h projéﬁtiles, the ogive of a projectile in the
belt occasionally breaks open when it strikes an object, at..
least partially releasing the_marking.material and contamingting
other prajectiles. When this occurs the affected projectiles in
thé belt must be replaced. It iz even worse if, for example, the
projectile is improperly aligned in the rapid-fire cannon. Iﬁ
éuch 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. Alsso, 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.



S. / Tl THE NVENTICN it in accordance wih THE THvENti-on ;
a pr%gf;%zg?% of fheog C@ ESHBMY oned typePP - phayBidéd, within whose 6gi ve2m 3z
marking material is inserted, whereby the marking material is protected by
‘a protective cap that bursts.mhen 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 |eft
between the inner walls of the ogive of the protective cap near the
projectile tip. Such an internediary space is preferably provided with
o filler. material for exanple, a soft foamresting on the
. inner mBEﬁCBFP?ﬁ@NOBFv@H§néNVﬁgTégyer wal | of the protective cap. The
filler material essentially serves to catch any splinters when the ogive
bursts that otherw se may have harnmed the protective cap. If, for exanple,

the ogi ¥g Le-H24BHED With' Eh&h‘in%{mitﬁlgn?hénB%jectile of the above-

mentioned type is provided, within whose ogive a marking

material iz inserted, whereby the marking material is protected
i 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 ogiwve is broken by improper handling so

|- ‘that no marking matarial 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 zoft foam resting on the
inner wall of the ogive and the outer wall of the protective
cap. The filleér material essentially serves to catch any
splinters when the ogive bursts that otherwise may have harmed

the prote¢tive cap.

If, for ezample, the ogive iz damaged within the firing chawber
of a2 rapid-fire cannon because of misalignment, the weapon is

'not contaminated by escaping marking material, and any splinters



of ,a,rapi -f;fﬁnéan . ”bebéﬁséwa.nféaii'hﬁeﬁf; the weapon Ts not
3 gﬁ%&? edal gb% esé'g%ir%ﬁ

con o°Waf%kiPng mat eri af® Yarfd@"BifAspl i nters 3 07/ 18/ 2008/32
09: 37 89-89050899 PA U. CZYBULKA S, 24/32 are trapped, and it is even
possible that the rojectile will be. fired successfullly. In the previous
text, only a red powder has bean nentioned as a marking Material. It is

advant ageous in nmany cases to include a material vi
chenol um nescent material |ocated within a containe possessing several
conpartments. When the projectile strikes the target], the container with
its conpartnents containing the chenol um nescent maferial breaks, m xing

t he chenol um ni scent conponents so that an illumnatiion effect is produced.
Use of aguchrapped) aad ar akesviehe poded®le Ihaitk&heOipHo b il vaatihpday and
night. The container with its conpartnents for chenmo|um nescent materi al
my, agigdedCiihRedsis?ing European Pa ant Publication| No- EP-Bl-1 183 494,

ot herw se be broken by t e initial acceleration andfor, wth the use of
-properly designed twist- stabilized projectiles, by centrifugal force, so
that the trajectory of the projectile may be trackefd o tically while in
flight InStheepravipig t8%&.t plyya peddervier hasr begrpaenddpened as a

I ble at night such as a

marking material. It is advantageous in many cases to include a
material visible at night such as a chemoluminescent material

located within a container possessing several compartments. When

the projectile strikes the target, the container with its

compartments containing the chemoluminescent material breaks,

mizing the chemoluminiscent components so that| an illumination

- strike point visible both day and night.

aeffect is produced. Use of such a combination

Theicontéinerlwith its compartments for chemol
material may, as described in the Eurcpean Paf
No. EP-B1-~1 183 494, otharwise be broken by th
acceleration and/or, with the use of properly
stabilized projectiles, by centrifugal forcé,
trajectory of the projectile may be tracked DJ
Since in this case the dye powder iz i

flight.

the outside of the ogive and the container reé

makes the target
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ent Publication
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designed-twist—
so that the
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nsertad between

eiving the

chemgluminescent material, suitable passages must be provided

within the projectile so that the light create

chemoluminescent material may be released. For

d by the

this, for

example, several regions of the projectile bo?y {the so-called

4




th%7ﬂ%t%k%e Qf _the ogive and the container recerving tne —chemotuninescent
materiPari®s fi% &bl e HALEAWELFIst be provPAled CAXBAN the proj ectil esso thabs
t.he light created by the chenolum nescent naterial nay be rel eased. For
this, for exanple, several regions of the projectile body (the so-called 4
07/ 10/ 2006 09: 37 89-89050899 PA U. CZYBULKA S. 25/32 twi st-band) may be of
transparent material whereby the light created by the chenol um nescent
material flows into a hollow cavity in the area of the tw st-band. Suitable
| i ght conductors of transparent plastic are al so possible here, whereby

t hese conductors or other passages nmay be routed through the dye powder to
suitabl e transparent regions of the projectile body or to the ogive. BRI EF

DESCRI i1 é]NKdInd Himdy BREF Teanfyerdh O Se LT REEhY Aheal egnelet ai |

using .illustrations, which show Figure 1 a cross-section through a

car t rigge, fafigy dhe CHASIlMh M cdn € Hd €4 0081 SPEbds 28 RrRASTi&E round
t hat contains ‘a marking material w thin the ogive covered by a protective
cap; FRLAW& 22 flatEY SPMind 03N OSGHET 8ef MBS e USLE L ors
of transparent plastic are also possible here, whereby thase
conductors or other passages may be routed 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:

Figqure 1 a c¢ross-~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 & 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 trajectary and

the strike point of the projectile on the target is wvisible day

or night.



cap and the ogive within the projecti g per Frgure-1r=amt=rigure—S—a—

cr o5&/ $¥2PPoNPY AT ougttdaBSeesRRenbodi ment Pafu. aczvpiepectile with a cogbi ned,s;
mar ki ng material by neans of which the trajectary and the strike point of _
the projectile on the target is visible day or night. 5 07/10/2006 09: 37
69- 69050699 PA U. CZYBULKA S. 26/ 32 DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Figure 1 shows a cross-section of a practice round -1 that
includes a projectile 2 mounted in a cartridge shell. The projectile 2

i ncludes 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 propul sive charge 8 is provided

t hat CQﬁE&%& N AL ORI [ 'ﬁ VE ghe propul sive gases fromthe.
propul sivé iFggﬂngw&§¥a9g§g%F?§R/gﬂg ﬁé SNT into a |owpressure :
propul sion chanber 7a, where they act on the projectile base. Wen a : -
certain gas pressure is exceeded within the propul sion chanber, an
i nt ent i giglurer dalkhpaisnh Srbekweentiba ofastprdgeicsdetbunddl ttieaprojectile is
broken, so that the projectile 2 is propelled out of the cartridge shell 3.
inclundes a projectile 2 mounted in a cartridge sheli. The
projactile 2 includes a projectile body 4 with a projectile base
5 facing the cartridge shell 3 and a front ogive 6. Within the
cartridge shell 3 a2 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 & 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 beody 4.

Such a practice round consisting of cartridge shell and

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

5,936,189.



The il lustrated practice round is usual Ty fired froma Weapon —~wtha drawn
bar riér 1442ed% a@%ﬁI’)st ,F4S0P%aReR8%A% | onal tw Bé U. 0iZvBguide- band 11 is previ degdoes:
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
07/ 10/ 2006 09: 37 89-89050699 PA U. CZYDULKA S, 27/32 The ogive 6 rests on
an insert 12 within the projectile body that extends perpendicular to the

| ongitudinal axis A of the projectile body 4. The ogive 6 is, for exanple,

a plastic part, cylindrical in.its lower region, which transforns into a
vaulted hood with the shape of a universal ball joint. in the hollow inner
portion of the ogive 6 a marking material, in this case a red dye powder

13, is &mQnge@etBa&ebespbﬁcaﬂ ipkara ﬁQORQthﬁethﬁaﬂr$ ekRah oCRYRYS it. The
protective cap 14 that is nmade, for exanple, of pol yet yl ene terephthal ate

(e EhatomBkEh by pet LR E? G0 nddoffs Rathne oo 'égf?ﬁ%ﬁZF"”d' .
t I I li_nd I nd
o513 o3, 20 L gner ol ot e ! undrcal B ol L ogive © and,

smal | internediate space 15 is provided . .
cylindrical in its lower region, which transforms into a vaulted

heod with the shape of a universal ball joint. In the hollow
inner pcrtion.of the ogive 6 a marking material, in this case a
red dye powder 13, is provided that is placed into a proétective
cap 14 that coverg it. The protective cap 14'that is made, for
exanple, of polyéthylene terephthalate (PET), is completély
filled with dye, and has a shape roughly corresponding to that
of the égive 6; that is, it has a lower cylindrical part that
rests'closaly on the inner wall of the cylindrical part of the
ogive 6 and an adjacent vaulted hood that extends approximately
parallel 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 protactive 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. Wheh the projectile is
manufactured, this foam plate 16 1is incerted inte the wvaulted
part of ﬁha ogive 6, and then the protective cap 14 filled with

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



between the protective cap 14 and THe 0grve-6-ttat=is-fitiet——nithaiiller
mat ef 1/4P/ 2086 t RAT37r est49-69rs6hEBEPS Ot ect i ve aapulézvmnes t he inner wal | of the, ..
ogive 15 in the vaulted portion. This material 16 may be, for exanple, a
pl ate of soft foamed material, as shown in Figure 2. \Wen the projectile is
manuf actured, this foamplate 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. 7 07/10/2006 09: 37 89-89050899 PA U.

CZYSULKA S. 28/ 32 As nentioned above, when the vaulted part of the ogive 6
of the projectile 2 is damaged, e.g., by inproper handling of the cartridge
or by a msalignnment with the firing chanber of the weapon being fired,

t hen the_  space, bet ween, the ogj ve , 0, Y e a he
prot cct | Ve BER: TENER ieoP Ve actbdf, FRE SrRLGRAChaEL S8 FRR SHTULT8 pR%knt |
basically has the function of .protecting the protective. cap 14, from damge
by any Eﬁ?i%?%%%efioh?t%%mﬁ%ﬂﬁgeﬁ'%gr . F?BE$BQ§ Eﬁﬂégl&ch%sgggection
through a projectile 2 with a projectile body 4 and an ogive 6 whereby a
dye powdeartsiggecesl by ne ondsplbgeRentevibh taewFinindt AkaBErYect. th8 in the

projectile in Figure 1., there is a space 15 left between the
weapon being fired, then the space between the ogive and the

protective cap ensurez that the protective cap remains intact,
thus allewing no dye to escape. The foam basically has the
function of protecting the protective cap 14 from damage by any

gplinters from the damaged ogive.

Figure 3 shows a cr?ss-section through a pfojectile.z with a
projeétile body 4 aJ? an ogive 6 whereby a dye powder is placed
into a protective ca% 14 within}the ogive 6, Ag in the
projectile in Figur;“lt there i; a space 15 left between the

protective cap 14 and the ogive into which a plate 16 of soft

plastic is inserted.

A cohtéiner 21 within which an inner container 22 iz mounted
5résts on the insert 12 that forms the base ¢f the ogive 6. A
material is inéerted into the inner container 22 and into-the
space'betwéen 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 ogivé
6 bursts and the dye powder 13 is released. Simultaneéusly, the
containers 21 and 22 are broken so that the twe chemoluminescent

materials react with each other, releasing an illuminating



protective cap 14 and the o0gi Ve TArE“whi-ch e ptate-~4Gwofwsoftu—plastic i
| nseP Va& ROE oAb d7ner +2Iregiashiesashi ch an i nner. eompiner 22 is m)unt_ed% rests
on the'insert 12 that forms the base of the ogive 6. A material is itser atf?

~into the inner container 22 and into the space between the inner container

| and the container 21 that reacts with chenolum nescence upon nmixing with

| the other material. As soon as the projectile strikes a target, the ogive

- 6 bursts and the dye powder 13 is released. Sinultaneously, the containers

| 21 and 22 are broken so that the two chenol uninescent materials react with

’ each other, releasing an illum nating 07/10/2006 09: 37 89-69050899 PA U.

f CZYBULKA 9. 29/32 signal within the normal visible spectrum or perhaps

withint Nt s S M AA S iy :qﬁg{‘ I lﬁjghﬂgg .

; descri be%}%nr?]i ft‘frel gf’)iglvejﬁ%e%% oned ‘}\}S&éﬂ%a%%t .m’S%}g , , tqﬁleﬂfi\}xo the

i containers. 21 and 22 ray.be so configured that they burst imrediately upon

[ initial ‘é},f(?é\r(ﬁgtrie@r}od’f tthr?g" prioj et & AR (a)]'rc’rtﬂl ‘%/lﬁétat’wesﬁt‘i ng motion of the

. projectile immediately after firing, so that the chenol um nescent reaction
is initiated. Wen the [ight thus created is conducted outward from the
proj ect igse deadiiHd® il ajhRe taljoredindrita dier] enidl ed@hdao f d Jasedas,

the two containers 21 and 22 may be so configured that they

|

l

|

| burst immediately upon initial acceleration of the projectile

; and/or by the twisting motion of the projectile immediately

| after firing, so that the chemoluminescent reaction is
ihiti#ted. When the lighf thus created is conducted outward from

the projectile bedy, the trajectory of the projectile may he

£f0llowed.

|
|
l
|
|
{ There is the option to configure the base of the insext 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 holléw 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 lighi may exit frqm

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 tranzparent and extend to tramslucent regions



There is the optlonto CoONfFrytre—ttre<be ZI?T() be
containers 21 and

t r an§paPérAZ6atast Fast +ue-ca-gmasadsal regi on 2§A gel Q
22 so that the light created by chenolunlnescence S |nes for exanpl®, i @2
a hollom1caV|ty 24 of the projectile body. When one conflgures t he gui de-
or twist- band 11 to be translucent and the wall of the hollow cavity 24
a region 25 of the guide-band, then the light may exit from the hol | ow

| cavity 24 to the outside, so that the trajectory of the projectile nay be

Wfollomed. It is possible, of course, to find other passages to the outside
for light created by chenol um nescence. For exanple, the insert 12 itself

| mght be transparent and extend to translucent regions 9 07/10/2006 09: 37

; 89-89050699. PA U. CZ /HULKA 'S.. 30/32 in the wall of the projectile body so
that |idm the gadd gdr &6t PRod ecidrhe Pedyuss deataldmdiigh & Rd-3sbove

| di scussion descri bes advant ageous enbodi nents of the invention, it will be

| appar entpergepitd bdge firgm dhet joart siglet-er at i ons and nodi fi cati ons of t he
~enbodi ments are possible wthout deviating fromthe object of the

| i nvention. 10
| "Although the above discussion describes advantageous embodiments

in

of the invention, it will bhe apparenf to the specialist that

alteratione and modifications of the embodiments are possible

without deviating from the object of the invention.

10
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Prdj et PR, $aPTi culdardsyeepspect i ce rounda i cdveakar oj ectile body that g4,
includes a holl ow ogive that bursts upon.striking the target into which
marking material, particularly dye powder, is 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 2. Projectile as in Claim1, characterized in that an internediary
space (15) is left between the ogive (6) and the protective cap (14) in the
area of the projectile tip. 3. Projectile as in Caim2, characterized in
that faidm¥r dBf{Aidal (16) is positioned in the internediary space (15) that
rests on-the ogive (6) and the protective cap (14). 4. Projectile as in
Claim3, characterized in that the filler material (16) is soft foam 5.
Projectile as in Claim3 or 4, characterized in that the filler material is
a pl ate- siRpEirgiicke, (DEntinatayrly i mmyaciice wounde Vhtkragpieigetpbee (15)
bet ween protective cap (14) and ogive (6)_ _

body that includes a hollow ogive that bursts upoen striking the

targét into which marking maferial, particularly dye powder, is
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 coﬁered by a
pr@tective cap (14) that breaks when the projectile {2) bursgts

on the target.

2. Projeetile 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 fiiler

material (16) is =o0ft 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).

11
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d ai®h{ ¥/ 24%kart8eter i 7¢8-99n02A8R35t he mar ki npa uedzepi®h i s conposed of a dye, ..
powder (13) and a chenpl um nescent material consisting of several

conmponents inside one of the containers (21) intended for dye powder (13).

7. Projectile as in Caim®6, 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. 8. Projectile as in Caim®6, characterized in that the container
(21) possesses two conpartments (21, 22) in which the conponents of the
chenol um nescent materi al are | ocated 9. Projectile as in Caim§6,
characterized in that the ntalner (21 for the; chempl um nescent materi al
br eaks fpefTHeshitife acsv\n’é’c r r‘ﬁh(ai terdaed 4 ghak the AR IEAE i 1 e so
that the conponents of the chenol um nescent materi al n1x t oget her and

chenol RAtREiadnds icomparadaadd 2 sve dmexdey Jid) pathe mnoipmiygscent gre

provided within the projectile in order to conduct the light created by
chenol wtsesicdncwrsistdng of craverspragmsridrdhedpide one of the

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

7. Projectile as in Claim 6, characterized in that the
container (21) for the chemoluminescent material bursts when the
projectile strikes the target, whereby the componenfs 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. DProjectile 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 mgterial mix
together and chemoluminescence ig generated, and that light
paths (23, 24 25, 11) are provided within the projectile in

order to conduct the light created by chemolum;nescence outward

from the projectile body.



