1 | MPACT LOCATI NG DAY AND NI GHT MARKER FOR A PRQIECTI LE CROSS- REFERENCE TO
RELATED APPLI CATI ON This application clains priority from Provisional

Pat ent ApwDi2emtdioni7No. 61/ 271,452, filed July 21, 2009. PBACKSROUND7TOF THE

| NVENTI ON The present invention relates to the field of practice anmunition
and, specifically, to an ammunition pﬂojectile that can mark its point of

| npact both by day and by night. Mre particularly, the invention concerns
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used herein, the term"projectile"” is intended to include both nortar

ammuni tion and arti Ltion | | jectiles are well
known in the art. mé#§$%gﬁggﬁﬁ%§¢£|38 gﬁﬁgﬁEﬁgéggﬁgFg&géﬁder, such as a red
powder dye, for marking the inpact by day are known, for exanple, fromthe
u. S Pateﬂt Publ | cati on hbl 2006/ 0032393 %g Haesel i ch. rking rojectiles
whi ch ustftfiedPP ﬁ?ﬂﬁégﬁn? AP PRFCTEEY ??iﬁﬁ°¥ﬁ§??ngﬁpgﬁF Bg ni ght are
al so knoupp1 Rehei8ACRo! S6lpge1, 495, examplieguly bie bbo Patent No.

6,619, 211 and the aforenenti oned Patent Publication, both to Haeselich,
whi ch di scl ose such practice ammunition. U S. Patents Nos. 6,497,181 and

6, 990, 905 to Manol e et alpacKREEOUNID YOS ITRVENTIGRYI CesS.

The present invention relates to the field of practice
ammunition and, specifically, to an ammunition projectile

that can mark its point of impact both by day and by night.

More particularly, the invention concerns a device,
incorporated into a projectile, that provides for marking
the point of impact of the projectile when the projectile
strikes a target. As used herein, the term “projectile” is
intended to include both mortar ammunition and artillery

ammunition.

Impact marking projectiles are well known in the art.
Marking projectiles which use a dry powder, such as a red
powder dye, for marking the impact by day are known, for
example, from the U.S. Patent Publication No. 2006/0032393
to Haeselich. Marking projectiles which use chemi-
luminescent materials for marking their impact by night are
also known. Reference is made, for example, to the U.S.
Patent No. 6,619,211 and the aforementioned Patent
Publication, both to Haeselich, which disclose such
practice ammunition. U.S. Patents Nos. 6,497,181 and

6,990,905 to Manole et al. also disclose similar devices.



2 The aforenentioned U S. Patent No. 6,619,211 was reissued as U. S. Patent
No. RE 40,482. This reissue patent discloses and clains an anmunition

proj ecti Iwocont@i2irng two chem -1 um nescent conponents WRoTAS2@0@4r67Ked on
setback; that is, upon the initial acceleration of the projectile. The
conponents, which are liquid, are contdined in separate frangible
conpartnments within the projectile that are designed to be broken by the

accel eratjon_and/or centrifuygal force en_t projectile is fired froma
meapon: EhenaRPastenERBhen P8 BRESRE MRS 6 ,REoDAR cPBRLER  EoPE nescant
gl ow. Wigs the.pratesti ke.i Rpagbs482t argrist heiskyedpabent-| um nescent

material is released and dispersed to mark the point of inpact. The
proj ect i fésahesast rRAsFLaERE 8Ri 3@myBithap Progaftalgocenrteinripat during

flight. [hg EﬁgﬁfLiﬁHéﬁgééﬁHﬁ g?%égﬁenEQfﬁﬁigﬂ L0 200484 ﬁhsgé ses two

conpartnments, arranged elther y side or one above the other in the
proj ectibackw that isangpbhetberinitdalbatuetarsheon ¥fi thethis arrangement

i s satisfactory, und t conditions,, it i fully reliable in that th
{1 angi bl BRAPTEEEDn CBROSORBOPRER hy « KRt SRCSF R  AU0aRer &FPon and

CentrifUaéhtéﬂﬁéasiﬁxgéﬁéﬁaﬁédfﬂaﬁ%ﬂgléaéBﬁ aréfehBal withdpegngot break and
al low m xing of the conponents. SUMVARY OF THE | NVENTI ON A princi pal object

of the ppteamctihgehhabnars despgneddeoabaubkphgndeyi Ekefor a projectile
whi ch reLE@Qi¥rg§£g§ LH&/BQ'Q&nQLifHBQEtfgkagsawﬁgﬁggﬁe pgojectile

is fired from a weapon. When mixed, the liquid components
react and produce a luminescent glow. When the projectile
impacts a target the mixed chemi-luminescent material is
released and dispersed to mark the point of impact. The
projectile has a translucent ogive so that it can also emit

light during flight.

The Haeselich reissue patent, referred to above, discloses
two compartments, arranged either side by side or one above
the other in the projectile, with a frangible partition
between them. While this arrangement is satisfactory under
most conditions, it is not fully reliable in that the
frangible partition can sometimes withstand the
acceleration and centrifugal forces experienced during
launch, so that it does not break and allow mixing of the

components.
SUMMARY OF THE INVENTION

A principal object of the present invention is to provide a
marking device for a projectile which reliably marks the

point of impact with a target.



A further object of the present invention is to provide a day and ni ght
mar ki ng device for a projectile which reliably m xes at least two liquid
chem cal worpparamti3 when the projectile is | aunched, soPCmatS2albm@4rs7Ked
material has substantially reacted by the tine the projectile inpacts a
target. These objects, as well as fur tther obj ects which will becone
apparent fromthe discussion that follows are achieved, in accordance with

th i tior igning the f i bl tnents i h
wny Lnack FREPBER 5TecP” ph Ehi PPERcRE) LhPPREDPR EONES PRI 2 °1" °
aCCe'era&&?naﬁétEﬂgkttﬁaﬂkinghéebiaéiﬂoﬁhﬁnﬁﬁaﬁeéﬁﬂpenﬁﬁiéh they utilize

centrifugal forces to initiate nixing: Upon | aunch_of the projectile, the
proj ect i Feliabhyi Bhxenatti sepafutea bjanafddshemicat oe9BRONANERCWRERr el  of

t he weap i d entr or n r h are
suspendegﬂ?nﬁ?ﬁéééﬁgﬁgcg %%ﬁggh%%fsggigg%gegh§ﬁ?ﬂ?%gtﬂ%?§§$%%pg%?ive
conpar t mrenbstafhtaldguréangedubypatbenbimentbé phejeatite impaetstaemto
penetratﬁ the foil packaging material of the conpartnents, releasing the
liquid i F#98%surroundi ng medi um which may, for exanple, be a dry powder.
Thi s medi um provi des for even distribution of the reacting liquid while the
projectile is in flight. Mre_ particularly, the present inyention relates
Do a trafhpR pPapetey| asusthoar 1Funther! PPagetEnehtol Fhis BPOREPsi on
chamber ggphabAtNEramPERBEl) 8Bhs608h08haNlof 2dwd BPL! Q¥hPEGEECt Lhe body
inserted 1n the cartridge shell. According to the invention, the projectile

body i nchadesdeneefwitbwthg povesertehpvention, by)despgningt the head

desi gned i t es._.a je n Pr Q] | i ired from
a meaponf%%a&%%ggn§8§9%?2%58%%efggggéhdgs¥%§eaﬂgg’b%géﬁgégeﬁftK%LprojectiIe
strikes #intaddetion(bd) Aupiligingythé fonogsbhe, acoaparatkeohssaade of foi

and di sposed in the head_substantially_symetrically about the central axis
of rotatPefk FRemiBnphArt hiAbidarhenicryneamPeneRtHr okBRY bYtLhdZent ri f ugal

forces agthpgiPlghhesprabscts! enpeRtEhRiRIAGEC bbsni SalihERIcET £ARE Weapon.
projectile, the projectile rotation that is induced by
lands and grooves in the barrel of the weapon imparts a
centrifugal force on one or more masses that are suspended
in the chemical components disposed within their respective
compartments. The resulting outward motion of the masses
causes them to penetrate the foil packaging material of the
compartments, releasing the liquid into a surrounding
medium, which may, for example, be a dry powder. This
medium provides for even distribution of the reacting

liquid while the projectile is in flight.

More particularly, the present invention relates to a
training projectile having (1) a cartridge shell with a
propulsion chamber containing a propellant charge, and (2)

a hollow projectile body inserted in the cartridge shell.

According to the invention, the projectile body includes

the following four elements:



(c) At |east one marking agent disposed in the projectile head for marking
the position of the projectile upon striking a target when the ogive has
burst. ThWe 2nawdiizlg agent has two |iquid conponents, ea®hTdiSsposed7in a
separate one of the conmpartnents in the head. These conponents are m xed
and react chemcally with each other vihen the conpartments are broken,
causing the m xed conponents to substantially react by the time the

projectile rlkes t t et. east ,_on S osed in each
D ephr at o (BhehoPESRet s poRs: b L unelt bP it tROE=PRcEnt: FBES8Re of e
chen cal apprpeaenhén EREhpPB§Ectsldenserit8antibm Alﬁeaﬁoﬁoaﬁanent inits
respective conpartnent and serves to break the conpartnent due to the

centrlfubaVlPGréegrﬁﬂﬁ%béetOGhVFhée§%6P6€tFPebuﬁéﬁ vhenptbeectile is fired
froma red i ment of the present invention, the
gﬁspgse e sQEﬁiS% & tggggg

masses I n eac the npartnents are netal pellets and a carrier
surrounds the conpartnents to receive 5 the m xed chem cal conponents when

the compay, } %§u§£f19 5?“frlﬁ81§f£r'86 g&?%ﬁ&ﬁ@&ymﬁggpéksfélﬁ gry. fine

powder o ensit al'so" serve as a second narking agent. This
powder naiepoaéd bn théeheddyspbsdentﬁalbylaymmeSrﬂcapbgedboutatheparate
conpartnent .in_the gro ectil e, head d Is designed to create a plune for

daytime REPKFRY BFt r GRE2Hhen - thE Pr 6PERRF FESREF RES PRELPAPYetCand the

ogi ve bup&tBrolbs b%QHhé E8RELE_LgEONPOREAESalt i heoRBEKENY agent are
preferably either em -l um nescent or exothermc, or both.
projectile when the projectile is fired from a weapon.

(c) At least one marking agent disposed in the projectile
head for marking the position of the projectile upon
striking a target when the ogive has burst. This marking
agent has two liquid components, each disposed in a
separate one of the compartments in the head. These
components are mixed and react chemically with each other
when the compartments are broken, causing the mixed
components to substantially react by the time the
projectile strikes the target.

(d) At least one mass disposed in each separate one of the
compartments together with a respective one of the chemical
components. Each mass is denser than the liquid component
in its respective compartment and serves to break the
compartment due to the centrifugal forces that act on the

projectile when the projectile is fired from a weapon.

In a preferred embodiment of the present invention, the
masses disposed in each of the compartments are metal

pellets and a carrier surrounds the compartments to receive



The literature is replete with exanples of liquid chem | um nescent
materials. See, for exanple, U S. Patent No. 5, 348,690. Those conponents,
when m xew 20rigatBa7a | um nescent gl ow. Exanpl es of |i quipdTalseemoodd671
conponents whi ch, when m xed, create heat (called exotherm c reactions)

i ncl ude (1) hydration of anhydrous sal%s, for exanple water and anhydrous
cal cium chl oride or copper sulfate, and (2) liquid conponents that create

I i zati ' h t t al d I izati f
rono- met PRSI P APS. CHRBLERL; FPRBORPBFacERPe Fhs SOPETEMERED 8PS0 comprise a
third mapkbrenagent that includes a plurality of second chem cal

conponents, each received in a separate conpartnent in the projectile head.
These second conponents are also m xed and react chemically with each

other, deRet@atbeekNpibdbrabll 86mpt8e3Nd/ @kyGepinkf penbietobeesonrcting 6
on the projectile when the projectile is fired froma weapon. This causes
t he m xedeB8ébridwhbaboneyit 3lee apsvenaskat pecpednpaskingpagenthen t he

prOJ?Ct'%ﬁiét%bﬁgértHﬁtééigft-oLf £H§ $8§9“ﬂ0&8§9‘ﬁQLeSQQPO“EQtS are
cheni -l um nescent, for exanpl e, tRe thirfd chem cal conponehts are
pr ef er abiyspasélieim a aapacaeat eoipatrthmentt her hhel proje&tineahéadget when
t he projecéile atrlkes t he target. Thf narging device of %he prgsent
i nvent i oARfls*EhOSSTARBApbPafEREFRt B BIPPE) E0F1 FRYEHES HRFhLRY: of 2

target when the projectile strikes the target and the ogive

bursts.

The liquid chemical components of the marking agent are

preferably either chemi-luminescent or exothermic, or both.

The literature is replete with examples of liquid chemi-
luminescent materials. See, for example, U.S. Patent No.
5,348,690. Those components, when mixed, create a

luminescent glow.

Examples of liquid chemical components which, when mixed,
create heat (called exothermic reactions) include (1)
hydration of anhydrous salts, for example water and
anhydrous calcium chloride or copper sulfate, and (2)
liquid components that create polymerization reactions,

such as the catalyzed polymerization of mono-methacrylate.

The training projectile may additionally also comprise a
third marking agent that includes a plurality of second
chemical components, each received in a separate
compartment in the projectile head. These second components
are also mixed and react chemically with each other, due to

the initial acceleration and/or centrifugal forces acting



1. Aprojectile ogive or hood constructed of frangible material. 2. A
frangi bl e ogive which includes a void. 3. A frangible foil container having
mul ti pl e wonpavtimamt s wit hin the void, wherein: 3.1 ThePcorgsaroerwrs are
filled with reactive chemcals to create chem cal |um nance, or create heat
(NIR radi ati on), when nixed, and 3.2 tthe conpartments each contain one or
nore dense penetrating nmasses, which are 3.3 uniformy positioned about the
prOJeCtlgg §h8e8£§5e8Li£8t$£é8”the projectile is fired from a

weapon. This causes the mixed second components to also

mark the point of impact when the projectile strikes the

target.

If the second chemical components are chemi-luminescent,
for example, the third chemical components are preferably
exothermic and create heat for thermally marking a target

when the projectile strikes the target.

The marking device of the present invention is thus

incorporated into a projectile and includes:

1. A projectile ogive or hood constructed of

frangible material.
2. A frangible ogive which includes a void.

3. A frangible foil container having multiple

compartments within the void, wherein:

3.1 The compartments are filled with reactive
chemicals to create chemical luminance, or

create heat (NIR radiation), when mixed, and

3.2 the compartments each contain one or more

dense penetrating masses, which are

3.3 wuniformly positioned about the projectile’s

center of rotation.

4., A medium surrounding the foil container; and



7 5. Qher marking conmpounds or simlar materials. For a full understandi ng
of the present invention, reference should now be nade to the foll ow ng

det ai | ed wo=erwqiiion of the preferred enbodi nents of theCrmsenbiosrs7as
illustrated in the acconpanying dramﬁgﬁs. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is a representational diagram show ng a hollow projectile disposed

i n the chanber of a weapon prior to firing. Fig. 2 is a representational

di agram showi pg a.projectije in the chanber of a.weapop, which projectile
i ncor por at es 8- maPkIRG HROKERIAEEBPARAGS 1 6 RAPFEF SFREATERBRAI ment of t he
invention. Fig. 3 is a representational diagramof the projectile of Fig. 2
during setback_a i diately after firing in_a.weapon. Fig. 4 is a
represenfﬁfi6n5?fgiﬁgagﬁ?g n?%ﬁgp?gjB%?i?ﬁgﬁ?nﬁibFV?ggéoPt begi ns to energe
fromtherbagfehcef shB1¥EABRbe made to the following detailed

description of the preferred embodiments of the invention

as illustrated in the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a representational diagram showing a hollow
projectile disposed in the chamber of a weapon prior to

firing.

Fig. 2 is a representational diagram showing a projectile
in the chamber of a weapon, which projectile incorporates a
marking device according to the preferred embodiment of the

invention.

Fig. 3 is a representational diagram of the projectile of
Fig. 2 during setback and immediately after firing in a

weapon.

Fig. 4 is a representational diagram of the projectile of
Fig. 2 as it begins to emerge from the barrel of the

weapon.

Fig. 5 is a representational diagram of the projectile of
Fig. 2 as it has almost entirely emerged from the barrel of

the weapon.

Fig. 6 is a representational diagram of the projectile of

Fig. 2 just after it exits from the barrel of the weapon.



Fig. 5is a representational diagramof the projectile of Fig. 2 as it has
al nost entirely energed fromthe barrel of the weapon. Fig. 6 is a

repr esentwizonaliidiragram of the projectile of Fig. 2 juCTaSt@0/0it6e7eXit S
fromthe barrel of the weapon. 8 Fig. 7 is a representational diagram of
the projectile of Fig. 2 as it striked a target and bursts open, marking
the target after inpact. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
preferreg.enb dinments of the ggesen% ijavention m%hl nomeetd scribed with
referencE*®o Fi 98, 21FIPEESEREZGHRUPhgS 2P HBT PEaFD8I BARATS aﬁsea ing the
various figurgsasretdseirgrated vathethgnaapBriesespeae REFRIALSthEI 0. 1
shows a projectile 10 disposed in the chanber of a weapon with a barrel 12,
prior totfFgehgaBhersémBack: As illustrated in the expl oded and
cross-sectional view, the projectile 10 conprises a hollow projectile body

14 having a void 16 at the projectile head.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of the present invention will now
be described with reference to Figs. 1-7 of the drawings.
Identical elements appearing the various figures are

designated with the same reference numerals.

Fig. 1 shows a projectile 10 disposed in the chamber of a
weapon with a barrel 12, prior to firing and setback. As
illustrated in the exploded and cross-sectional view, the
projectile 10 comprises a hollow projectile body 14 having

a void 16 at the projectile head.

Fig. 2 shows a projectile 20 having a marking device 22 in
accordance with the preferred embodiment of the present
invention, disposed in the projectile head. This marking

device comprises four elements:

1. A pair of adjacent compartments 24 and 26 formed of
frangible foil, each containing a separate liquid component
such that, when the two components are mixed together, they
chemically react. These components are preferably either

chemi-luminescent or exothermic, or both.

The two compartments 24 and 26 are disposed substantially
symmetrically about the center of rotation 32 of the

projectile.



Fig. 2 shows a projectile 20 having a marking device 22 in accordance with
the preferred enbodi nent of the present invention, disposed in the

proj ecti Iwoheurd112ihi s mar ki ng devi ce conprises four el ewemits2010/04%7pai r of
adj acent conpartnments 24 and 26 formed of frangible foil, each containing a
separate liquid conmponent such that, when the two conponents are m xed
together, they chemcally react. These conponents are preferably either
chem -l ugi nescent or .exotherm c,. or both. The t conpartments 24. and 26
re i spRsedhoiby REFERI 0By G PEaRI i0BORPWERE, CBHEEPUBRLPS, BPFon 32 of
the proj eeill BompQrtdenfsdpy ardi g6 28, such as a fine powder, surrounding
the foil conpartnents 24 and 26. 3. A red dye powder 30 disposed in the
ogi ve of the projectile which, when rel eased, forns a plunme and serves as a

day nmarker oA +8&8 89eNpoRBietNPOCHiShobBA PhOLREL bheve 4 £n&mall pellet 34
and 36, disposed within each conpartnent 24, 26 respectively, which is
suspendeBrenechilei vhighcowhencrelensadn Eatmscanpirmnaeand serves

as a day marker of the point of impact of the projectile.

4., A small pellet 34 and 36, disposed within each
compartment 24, 26 respectively, which is suspended in the

liquid component within each compartment.

The pellets 34 and 36 are preferably made of a relatively

dense metal, such as lead.

Immediately upon firing, as shown in Fig. 3, the
acceleration of the projectile causes the pellets 34 and 36
to move rearward in the projectile within the liquid
component. As the projectile moves forward within the
barrel, the lands and grooves on the inner wall of the
barrel cause the projectile to rotate about its
longitudinal axis 32. The centrifugal force resulting from
this rotation causes the pellets 34 and 36 to move outward,

as is illustrated in Fig. 4.

By the time the projectile emerges from the barrel, the
pellets 34 and 36 have punctured the foil 24 and 26,
respectively, encasing the two compartments, allowing the
chemical components within the compartments to disperse
into the surrounding dry powder medium 28 and mix together
so that they chemically react. This is illustrated in Fig.
5.



The pellets 34 and 36 are preferably nade of a relatively dense netal, such
as lead. Immediately upon firing, as shown in Fig. 3, the accel eration of

t he proj ewOi2ba/masuges the pellets 34 and 36 to nove reaPEaU$2010/08 a1
projectile within the Iiquid conponent. As the projectile noves forward
within the barrel, the | ands and groo%@s on the inner wall of the barrel
cause the projectile to rotate about its |ongitudinal axis 32. The
centrifugal force.resulti on1t Ls rotati causes |lets 34 and 36
Co move. EAr s a5td SPuppE Flept aFRhPt fupf 86 4B aG PRE " EhEuBR.tBRS) oct i1
emerges $peALAGS DArtRe, £6De el tRéSpB34jandiBe 8avesPUREtBaLdel hgnfloi | 24
and 26, resg:ctlvely encaS|ngEthe two conpartnents, allomﬁng t he chem cal
conponen€entiRRes tReSPéhpar Thenmementar¥pdeselerabione duer banding dry
powder n t e I This is
st r ot oat T Eefiedn Thie, BOF)0EEAPE, BRhALDTY AOERLERL M GETFLon U1

t hr ough bﬁeespepedgthuldhEOﬁard tbet heopeotitei bgies| t st sbowariel and
continuef.to pin. The nonentary decel eration, due to air resistance on the
proj ectif&9-c8uses a measured migration of escaped liquid toward the
projectile ogive, as shown in Fig. 6. Finally, when the projectile strikes
a targetF_as ihomn in Lg t he gglve b#rsts and rel eases, both, the m xed
cheni cal *{BapLRentReqng hEr?éﬁ°B§ pBhALkes ndr kARG Ene@PofRP¥Bi iPnpact of
the targpiqg. Wi | enenbgsi-aepheses LA8 PEE88BEsi BYEAt tRE Aax&qbeen

illustrated and described, it will be clear that the present invention is
not I|n1qumtgalhGQEP@ﬁbbﬁﬁn@hdstbﬁlyedhﬁﬁErBQHdﬂﬁdlmFEhLPGntbechanges,
variatio u ns-apgd_e ents will be apparent to those skilled
inthe a ?i nk ?ﬁ %B%%gaé |ﬁgefg%%¥§ké spirit and scope of the present

i nvention, as described in the clains.

While embodiments of the present invention have been
illustrated and described, it will be clear that the
present invention is not limited to these embodiments only.
Numerous modifications, changes, variations, substitutions
and equivalents will be apparent to those skilled in the
art, without departing from the spirit and scope of the

present invention, as described in the claims.



11 CLAIMS What is clained is: 1. Atraining projectile conprising a
cartridge shell having a propul sion chanber with a propellant charge and a
hol | ow prwpeett/die2ibody i nserted in the cartridge shell, PChaSpeojoesyi | e body
having a central axis of rotation and_conprising: (a) a projectile head
designed to withstand the forces appl?%d when the projectile is fired from
a weapon and having a frangi bl e ogi ve designed to burst when the projectile

strikes a target; (b) a plurality of fir g frangi bl e, conpartnents nade
. . / : g I A é ﬁf |

of foil and disposed in said hea ly symretrically about the
central axis of rotation, said first conpartnents being designed to be
br oken %h?ge centrifu al forces on the projectile when the projectile is
fired fr ﬁlmegc}sat | east one marking agent disposed in the head
for marking the p03|t|on of the target upon its rel ease when the ogive has

bur st I d parking. agent co sing a plurality of first ¢ 1 cal
comonents cheHE ot ShodcREPRSaCL LB aPRBr bALIGT 2 SR EFLAUE SBRDAY ¢ ments i n
the headpaédhg alﬁﬁa 608D6RERhSmBEL NG BhX8UpABHe EaRLI BHashEMARAl AY W th
each other when t ?lrst conpartments are E en, causing the m xed

conponenb@lieanﬁeﬂeﬂt;bﬁ|90¢ﬁaensgyteﬁeln|hbetﬁerpre?@etshel%trtkes t he

target; spgjectlle body having a central axis of rotation and

comprising:

(a) a projectile head designed to withstand the forces
applied when the projectile is fired from a weapon and
having a frangible ogive designed to burst when the

projectile strikes a target;

(b) a plurality of first, frangible, compartments made of
foil and disposed in said head substantially symmetrically
about the central axis of rotation, said first compartments
being designed to be broken by the centrifugal forces on

the projectile when the projectile is fired from a weapon;

(¢c) at least one marking agent disposed in the head for
marking the position of the target upon its release when
the ogive has burst, said marking agent comprising a
plurality of first chemical components each disposed in a
separate one of said first compartments in the head, said
first components being mixed and reacting chemically with
each other when the first compartments are broken, causing
the mixed components to substantially react by the time the

projectile strikes the target; and



12 (d) a plurality of masses, each disposed in a separate one of said first
conpartnents together with a respective one of said first conponents, each
mass bei rngodengai2irhan said respective first conponent POTABRE00UT6SL
conpartment and serving to break the first conpartnment within which it
resides due to the centrifugal forcesl®n the projectile when the projectile
is fired froma weapon. 2. The training projectile defined in claiml,

wher ei n EQ? first cPegica% congonents are.a ligyid. _3. The %raining
or o] ect i () o8 PRBESTREY| &F 95 SGRer SRAnedLAPRAFT se PEPRERER: %8Raped. 4.
The trai pEngapaofeest! goflphioRents €bgethér wheheanresplceavd HRES is a

netal pellet. 5. The training projectile defined in claim1, further
conpri si f§ aatdr fiestsaprBaREnhy. t Aechi masscbapngt AeReSri Bharegdidi ng the

m xed fip ,&ak; ep,tbe; i kS 0 StaLgqbroken. 6.
The train?%ﬁgg?gyéctffgggggﬁﬁé§e¥g cPa?%%é, mﬁggegﬁﬁﬁégggérFiérdconprises a
dry powdserving to break the first compartment within which it

resides due to the centrifugal forces on the projectile

when the projectile is fired from a weapon.

2. The training projectile defined in claim 1, wherein the

first chemical components are a liquid.

3. The training projectile defined in c¢laim 1, wherein

each said mass is pellet-shaped.

4., The training projectile defined in claim 3, wherein

each said mass is a metal pellet.

5. The training projectile defined in claim 1, further
comprising a carrier surrounding the first compartments for
receiving the mixed first chemical components when the

first compartments are broken.

6. The training projectile defined in claim 5, wherein the

carrier comprises a dry powder.

7. The training projectile defined in claim 1, further
comprising a second marking agent comprising a low density,
fine, dry powder material disposed in a separate
compartment in the head and designed to create a plume for
marking the target when the projectile strikes the target

and the ogive bursts.



7. The training projectile defined in claim1l, further conprising a second
mar ki ng agent conprising a | ow density, fine, dry powder material disposed
in a sepawateligmmpart ment in the head and desi gned to creatus2@ophsne for
mar ki ng the target when the projectile_strikes the target and the ogive
bursts. 13 8. The training projectii% defined in claim1, further
conprising a third marking agent conprising a plurality of second chem cal

conponens e received in_a.separat 0 rtment _in the_he sai d second
components berfs FFSLBEaR PraIEePRLe Aehraar YR uFiatatn SPREPETdue 1o a

| east ongo@pribengnat tBirdckhgtRiAyi 8§eAfdcbiprienhyi Augdhrb i ggsoen the
projectile, when the projectile is fired froma weapon, causing the m xed

second ceRpeREnchembcalinserRePanty Pagkt Tageinedt ifreat ABPRFBFeCtil e Strikes
the targgbnoademdBE LAALAL"HeREO) ﬁ&e%n&' ?eQSRE”SQm{:{Q?&h?%rrbé%n&’”ﬁiﬁé& the

first chemtal conponents react c um nescen ereby“to mark the
target wahdl regbtingoohempaslly @OthTeaechratheng guej totateledastned in

o 2 oBICRE Fab S il SESFLE B CaRTaA ket SSebeSHOLE RgaLl
on the projectile, when the projectile is fired from a
weapon, causing the mixed second components to
substantially react by the time the projectile strikes the
target.

9. The training projectile defined in claim 2, wherein the
first chemical components react chemi-luminescently,

thereby to mark the target with light upon impact.

10. The training projectile defined in claim 2, wherein the
first chemical components react exothermically, thereby to

thermally mark the target upon impact.



