- 6 OCT 2005 1 SMALL CALI BER PRQIECTI LE AND METHOD FOR MANUFACTURI NG THE
PRQIECTI LE Field of the Invention 5 The present invent relates to small
caliber projectiles. In particular, this invention relates to small
caliber projectiles having core materials to enable penetration -gfgdTi BiF
~armor and nmethod for manufacturing such grojectiles. 10 Background of the
I nvention Projectiles |launched from weapons such as rifles or guns are
known. In the art, a projectile with a diameter of |ess than half an inch

(12.7 mllinmeterskmy C I £ I i . i s of a
projectile dependbmmgtéaia{éﬁméﬁdgﬁ gﬁhﬁtﬁ&hdm har dness.
O her than material qualy,t, I nrLoji ectile al so
contributes to the proj %ﬁ@@g@@@mm{’@@% AL , 619, 203 Habbe,
assigned to the Ain Corporation, describes a case hardened steel nosed

| ead projectile that is utilized to help reduce projectile fragnentation
at inpact. In this projectile, a ﬁeq&ehf v.% ioqlos! tioned adjacent to a 20
| ead body. Subsequent inprovenents nade to the projectile include US Patent
5,009, 1665Bi | sbury et al and US Patent 6,085,661 Halverson et al. These two
latter US patent $hd @asehtigvehi Maémtsn&rucaaﬁsérlﬂr@?_ctne@tln paricalhs, wgs ural ly

designed and fornmed with materials having specific hardness ranges to
achi eve desi ignbemeiates towsmalredliberppeiectileizaving eré swterisls toSnadavever ,
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projectile range depends on stability of a projectile when |aunched froma
weapon such as, for exanple, a rifle. For stability, such arifle
typi cal 1 y9has a barrel with ondackground of the Invention

Projectiles launched from weapons such as rifles or guns are known. In the

art, a projectile with a diameter of less than half an inch (12.7 millimeters) is
classified as small caliber. Effectiveness of a projectile depends on material qualities
such as core or jacket hardness. Other than material qualities, the structure of a

15 projectile also contributes to the projectile’s effectiveness.

US Patent 4,619,203 Habbe, assigned to the Olin Corporation, describes a
case hardened steel nosed lead projectile that is utilized to help reduce projectile
fragmentation at impact. In this projectile, a steel nose is positioned adjacent to a

20 lead body. Subsequent improvements made to the projectile include US Patent
5,009,166 Bilsbury et al and US Patent 6,085,661 Halverson et al. These two latter
US patents describe different projectiles that are structurally designed and formed
with materials having specific hardness ranges to achieve desired penetrative and
impact characteristics.

25

However, performance of the projectiles described in the above US patents in
terms of an effective projectile range can be further improved. The effective
projectile range depends on stability of a projectile when launched from a weapon
such as, for example, a rifle. For stability, such a rifle typically has a barrel with one

30  or more internal grooves to form what is known as riflings. A rifling spirals along the

longitudinal axis of a barrel from one end of the barrel to the other. The riflings



30 or nore internal grooves to formwhat is knowm as riflings. Arifling
spirals along the Ilongitudinal axis of a barrel fromone end of the barrel
to the other. The riflings - 6 OCT 2005 2 engage a projectile that is
travelling along the barrel to thereby rotate the projectile. _@L@T 2005
rotated, the projectile spins axially whi,Je travelling in a trajectory
towards a target. 5 A rlfllng twst is t2he paraneter that is often used to

characterize a rifle b The rlfl1 %tWI st indicates the nunber of
turns of a ri P88 AYFC Qe g?%%faw@ﬂlj{gw P arrel tq therehyrpiafe the-projestileg
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turns can athrgatsely affect the stability of the proj ectlle This is

because the stability of a 10 projectile also depends on other factors such
as, for exanple, the structure and mass of the proj ectile. Therefore, the
rifling tyist haS&ﬁﬂlﬁgw&HSfﬂl@g %Ei%?&@'tﬁ%ﬁ%ﬂu G cp@RRfizd 2RREESye

Experinments carried ou t he ave s |Ve 15

projectile r &“hgaﬂn@masanmd)cat@ the numgemcﬁpaﬂhb bf 4 hﬁi:‘ng(for gxiwhilagtpshect i | es
can be further l narg ved. For, e>i npl e, the projectile of US Patent
4,619, 203 HaBfle bamel Bemesy 2 Pisstilarqistes mersovith maraus)sder # Ewen lengtyafithd zed

for a riflingfatwhst W q[g{;i

projectile is not staﬁgﬁ%}}éﬁqﬂ?ggwgs? ri ﬁvgptﬁﬁgﬁﬁmw%gg%‘ﬂu}&s With a
rifling tw sadwisehnafecuthe stabﬂﬁs)ﬁlﬁthe(ﬁtajecﬁlehﬂﬁé is b@@e[l’n‘settlbedtztﬁlmy ofge rifles 20
barrels é such r fl es, hav dified tqg attain a desired stability

that is or‘rB’éW%B ecal§ogdepen quq e1"[ tefs syeh g forrepmplen thesgmatuEs andass ur n” i n
229mm Al 't epfRE in¥bofil fih

effective pr 01 ec;p (ﬁéealrlztgglgf&ml\/gdl yi ngé Ml%tqlés g)g%/eroﬁttﬁs&u?é&g%ﬁgﬁgé 9@5‘5"“
Furt her nor e, othecfapioisag a | ower effective 25 projectile range is not
desirabl e for obvious reasons. Therefore, what is clearly needed is a snall
caliber projectile for use with existing rifles that have varying rifling

twists wthout hamkpginiéhts@atiédodtbhng hipiesn: hAREsHRIR thatiBb LREG:RY O) ectile
15 projectile ranges and armor piercing capabilities of existing projectiles can be further
~ improved. For example, the projectile of US Patent 4,619,203 Habbe and other

similarly structured projectiles is optimized for a rifling twist of one turn in 229mm

(9 inches). However, this projectile is not stable when used in rifles having rifle

barrels with a rifling twist of one turn in 305mm (12 inches). Consequently, the rifles
20  barrels of such rifles have to be modified to attain a desired stability that is

comparable to a rifling twist of one turn in 178mm or one turn in 229mm.

Alternatively, users of such rifles have to accept a lower effective projectile range.

Modifying rifle barrels is expensive. Furthermore, accepting a lower effective
25  projectile range is not desirable for obvious reasons. Therefore, what is clearly
needed is a small caliber projectile for use with existing rifles that have varying
rifling twists without having to modify such rifles. The small caliber projectile
should at least have the same armor piercing capabilities as that of existing

projectiles.
30




- should at |east have the sanme arnor piercing capabilities as that of
existing projectiles. 30 - 6 OCT 2005 3 Brief Sunmary of the Invention The
present invention seeks to provide a snall caliber projectile and a nethod
for manufacturing such a small caliber penetrator projectile. Accpfdl dtby,
in one aspect, the present invention pro ides a small caliber projectile
conprising: at |east one core section e at | east one core section being
symmetrical about a Iongltudhn e axi s of1¢F ectlle and an outer
section, the outer section belh§t SHBURYR;EL ?QR@B 8Bntric relative to the

at | east one cor eThepiesen 11ﬁz‘éﬁﬁorﬁ§eek§ﬂ§;§ro@iﬂ@ a sﬁlﬁﬂ Rl phdi&etil YdBLhbiEd 2l ong
the longitudinal axis, In another aspect, the presenP rnvention provides a

met hod f or dangfagiuring sueh a pmall calibier D@Ietrptoopqutlll@ t he met hod conpri sing
the steps of providing a preforned jacket having a jacket cavity; placing
a preforned | ead-based slug into the jacket cavity, inserting at | east one

prefornmed steel pABcdraingly! iforRfBHedt, rfﬁépfe%}ﬁ nl%ﬁ l%'v}efés agﬂﬂan eéhﬂ gast one

preformed steel gl n having a predet’erm ned pin a pre eterm ned
pi n di anet erProjgstle dosmuising: a base of the jacket to thereby retain the
and .t he at |east one med steeIaPln W t hin

prefornmed | ead- ba | u refor
the preforned j ac%ei?aSt S@r 'f%é? sqatign, the,at Ig3st gRe ¢ se5tign % figg symmetrical about
a longitudinal axis of the projectile;
and
10 an outer section, the outer section being substantially concentric relative to

the at least one core section over at least one length of the projectile along the

longitudinal axis.

In another aspect, the present invention provides a method for manufacturing
15 asmall caliber projectile, the method comprising the steps of:
providing a preformed jacket having a jacket cavity;
placing a preformed lead-based slug into the jacket cavity;
inserting at least one preformed steel pin into the preformed lead-based
slug, the at least one preformed steel pin having a predetermined pin length
20 and a predetermined pin diameter;
and
forming a base of the jacket to thereby retain the preformed lead-based

slug and the at least one preformed steel pin within the preformed jacket.

25 Brief Description of the Drawings
A preferred embodiment of the present invention is more fully described, by

way of example, with reference to the drawings of which:

FIG. 1 is an axial cross section of a projectile in accordance with a preferred

30 embodiment of the present invention;




A preferred enbodi nent of the present invention is nore fully described, by
way of exanple, with reference to the drawi ngs of which: FIG 1 is an axi al
cross section of a projectile in accordance with a preferred Eﬂ?ﬁgwnt of
the present invention; - 6 OCT 2005 4 FIG 2 is a lateral cro i on of
the projectile of FIG 1 along line 2-2';, FIG 3 is a lateral cross
section of the projectile of FIG 1 along line 3-3'; 5 and FIG 4 is a

fl owmchart of a meg_lf%r for ufacturjn% t.he projec e of FIG 1. Detailed
Description of th (9r(1§8§?ﬁ§1|0p ¢ th elHS‘échﬁblPB ggt}lll@(’%lﬂneaz A8t hod f or
manuf acturi ng the smal I cal iber projectile in accordance with a preferred
enbodi nent of the invention are described. |In the follow ng description,
details are provi &&@. 3 s aletsealichmss séntiopoé flerpreidctile oD BIG. rMealbsg ling 3-Shal | be
apparent to one skilled in the art, however, that the invention my be
practiced w thout such details. Sone of these details may not be 15

descri bedsat | enggthgso as not to obscure the invention. There are many
advant ages of the preferred enbodi nent of the invention. One advantage of
the preferred errbodi ment is that penetration of light arnmor is inproved
with the small e ti a d wth existing small caliber 20
projectiles. Anot Lﬁ?e(lt’) %ﬁ&éﬂ‘%@@“&? ?fléfg}aflé@("é‘ﬁﬂémerﬁﬂtecﬁlﬁ of KEGj hvent i on
is that the structure of the snall caliber projectile enabl es better
stability conpared with existing small caliber projectiles. Thus, the
effective projectile range ddetailal Pewiriptidh of shé Deawingej ectile i s increased
fromthe gffectiv ile ran es . of existing spall, caliber

proj ecti Ig A fu%tﬁ%aﬁi %@b&ﬁﬂf&&&ﬂ fangd ganethed for maguiaaiysag thesmalk caliher
invention is ﬁid"'é&llé ﬁ%cc&ﬁﬁ{de vﬁﬁ{ 4 PRferRidUnfoliinidht 6P the HvedtitH afeUeséitled! | N9

rifles that have barrels with varying
In the following description, details are provided to describe the preferred
embodiments. It shall be apparent to one skilled in the art, however, that the
invention may be practiced without such details. Some of these details may not be

15 described at length so as not to obscure the invention.

There are many advantages of the preferred embodiment of the invention.
One advantage of the preferred embodiment is that penetration of light armor is

improved with the small caliber projectile compared with existing small caliber

20  projectiles.

Another advantage of the preferred embodiment of the invention is that the
structure of the small caliber projectile enables better stability compared with
existing small caliber projectiles. Thus, the effective projectile range of the small

25  caliber projectile is increased from the effective projectile ranges of existing small

caliber projectiles.

A further advantage of the preferred embodiment of the invention is that the
small caliber projectile can be used for existing rifles that have barrels with varying
30  rifling parameters. These rifling parameters may vary from one turn in 178

millimeters (7 inches) to 305 millimeters (12 inches). Hence, modifications are not




30 rifling paraneters. These rifling paraneters may vary fromone turn in
178 mllinmeters (7 inches) to 305 mllineters (12 inches). Hence,

nodi fications are not - 6 OCT 2005 5 needed to adapt the barrels of such
existing rifles to accormodate the small caliber projectile teobdfhilélle
desired effective projectile ranges. Refesfring nowto FIG 1, an axial
cross section of a projectile 10 in 5 accordance with a preferred

enbodi nent of t resent invention is illustrated. The rojectile 10
conprises a 88?%?1&@8&@3 ﬂ"elbf,rregr?fiéﬁ‘g}b‘?x@ggtrﬂ%ﬁ t‘lﬁccﬁﬁ’élnoéia}eégﬁéljpalisahbﬁr
| ongi tudi nal proféctild f @hickBRedilenehiNEprdflclif hijglicat ed Tor reference

pur poses. The disposition of the core section relative to the outer
section 14 and the 10 jacket is illustrated in FIG 2 and FIG 3 wth,
respectively, |at | .cross.s ions ajong line 2-2' and.line 3-3 of the
projectile 10. AST{G?‘?YH% P%‘f’é‘?jﬁf(ft’r ]1’Pr%%lar%\rpé?séfm‘&‘lfsaspro@é‘élﬁ1<9r¥§, the core

section 12 i §cot k ] I L LS 185 r ection
12 conprises an %%?\E/gﬁ%l r%rﬁétaprg% reﬂ%%%h%@%fﬂ%@?&%%ﬁ%& fﬁuaﬁﬁeﬂ&%ﬁ@o 1>}é22 is
subst ant i al | prajedtilnto caraprises a cotei ssctiure! B an edtee sdedidh 1% ahd ofackbel oR0j ecti | e
10, the core,secti.on 12 j de of stee|l that is preferably hardened to
provi de goodlonﬁétﬁ@f’g]aﬁxﬁg%ﬁg?a’&w'%w sdndiegied fog sefpicacapurBefeh har dened
steel is mediumcarbon steel that has an optinmum hardness range between HV
550 to 635. The core section 12 is positioned within the outer section 14
to achi eve a bal adbedispesitiar ofthe nmresedtiom 1220lativatai the byter Iedon Ut and gect i on

14 is substantjal.ly. concentric.relative to the core section 12 . over a

| ength 2 ogofjafk% lf)ﬁhisg%ﬁﬁ?}fbﬁfﬁ zﬁnéﬂngt ﬁé“ﬁ'o??ﬁpqcﬂﬁ?lﬁalpte&%liCEOSES‘?C“PH% out er
section is glof@liny Mehhd Gaé 330ePihet pt gl | : S
preferred enboq?r;ent of 25 the pr oje ct ie{:e@%g.ﬂgﬂfg@ﬂéa&i@déirﬁls%%l?ﬁg%l%ﬁ;‘sfs made
of a | ead- basastions, thecordsrstipe 42 1dxysenetriedl abyutithsloapudind a5k 18t ant i mony.

The jacket 16 retains the core section 12 and the outer section 14. As seen
in the FIG. 1 to 3, the outer section 14 is di sposed between the jacket

16 and the core The core section 12 comprises an ogival front portion 20 and a body 22. The
15 body 22 is substantially cylindrical. In this preferred embodiment of the projectile
10, the core section 12 is made of steel that is preferably hardened to provide good
penetrative characteristics. One example of such hardened steel is medium carbon

steel that has an optimum hardness range between HV 550 to 635. The core section

12 is positioned within the outer section 14 to achieve a balanced center of mass for
20  stability.

The outer section 14 is substantially concentric relative to the core section 12
over a length 24 of the projectile 10 along the longitudinal axis 18. The outer section
is also symmetrical about the longitudinal axis 18. In this preferred embodiment of

25  the projectile 10, the outer section 14 is made of a lead-based alloy. The lead-based

alloy has about 1.5% of antimony.

The jacket 16 retains the core section 12 and the outer section 14. As seen in
the FIGs. 1 to 3, the outer section 14 is disposed between the jacket 16 and the core
30 section 12. A base portion 26 of the outer section 14 is interposed between a base 28

of the jacket 16 and the body 22. The jacket 16 is made with a gilded metal and



30 section 12. A base portion 26 of the outer section 14 is interposed
between a base 28 of the jacket 16 and the body 22. The jacket 16 is nade
with a gilded netal and - 6 OCT 2005 6 provides the projectil- 05 3 h an
ogival front portion 30 and a boattail rear portion 32. It is to be noted
that the core section 12 can be noved alq?g the longitudinal 5 axis 18
closer to or further fromthe oglval front portion 30 to optimze the
center of rmass ti\he pro til n attached at a crinping section
34 to a pri rré’&ovdg‘?st ¢ BipecS ﬁ) Pngﬁ’(Y oRtipRFtion) andsrhoghipil ket PEHER ge (not
shown), the weight of the projectile 10 is optimzed to be carried to an
effective range of 1 kiloneter by the propellant charge. 10 Test results
of the projectile 10 has shown a stable trajectory within acceptable
limts when used |flea having rifle barrels of 1 turn in 305mm (12

inches) rifling t:ﬁi isffo ba neted that thesorgsection {heandeg mayed aiort&}hﬁlqrxgltwg#m (7
inches)  5iflifAqstohsst & or B dnk ?ﬁ’oig‘i\%?ﬁgmkﬁognoé ?(?F)l (%ﬂ%lr{l%/ e%@&@pott hat

the core section 12 can 15 penetrate aving an

appr oxi mat e Brassef the ipagjeletids $0.(WRE) attaehebat d@nﬁﬁn?k@ﬁ@ﬁi 3&to & pitined num
di stance of 549, ters (600 yardsg_ A met hod 40 maki ng t he prolectlle
10 is il ust Fapadeegass(nof, What hias a propeliantcharge (ot shasmothe greight of the st ep

41 and proceggﬁe& e ?6 p‘ﬂ'l%m?etd Y %erﬁg%%fogﬁgze%%&e%?liﬁlﬁﬁl@/er%g I?B[J acket

cavity is provrde pre or med | acket “correspon

Thereafter, phgmﬂmnhbdnﬁc proceeds to step 43 at which a preforned Iead-
based slga, corresponding to the outer section 14, is placed into the
jacket cavity. The nmethod continues to step 44 at which at |east one

prefornmed steel pq@ghémﬂ%%fﬂQﬁﬁ ggﬂtqg%gsg p|n&%ﬂpﬁ§ﬁam Wepip'he at | east

one preforned steel pin has a pre erm ne eng d a predeternlned
pi n di aneter a@qeptabbrluaspwhdsumd wlﬂerlﬂcsdraelrgemd tenfrels2of 1Tnisini 30$aimi (129 St ep
44 conpri ses, lIIIC 65 Hulid) tvEflrs]te 1 lt&r%dln B% @llm%es) and 1 turn in 178mm (7 inches)
rifling twists. In addition, these test results have shown that the core section 12 can
15 penetrate 3.5mm NATO steel plate having an approximate Brinell hardness (HRB)

of 55 to 70 placed at a minimum distance of 549 meters (600 yards).

A method 40 for making the projectile 10 is illustrated with the flowchart of

FIG. 4. The method starts at step 41 and proceeds to step 42 at which a preformed

20  jacket having a jacket cavity is provided. The preformed jacket corresponds to the
jacket 16. Thereafter, the method 40 proceeds to step 43 at which a preformed lead-

based slug, corresponding to the outer section 14, is placed into the jacket cavity.

The method continues to step 44 at which at least one preformed steel pin is
25  inserted into the lead-based slug. The at least one preformed steel pin has a
predetermined pin length and a predetermined pin diameter and corresponds to the
core section 12. This inserting step 44 comprises indenting the lead-based slug to
form a core cavity for inserting the at least one preformed steel pin. The core cavity

is indented to set a predetermined cavity depth and a predetermined cavity diameter.

30




forma core cavity for inserting the at |east one preforned steel pin. The
core cavity 1is indented to set a predeterm ned cavity depth and a
predeterm ned cavity diameter. 30 - 6 OCT 2005 7 The projectile 10 is
conpleted with a fornming step 45 that turnovers the base 28 of-& A&l Jltket
16 to thereby retain the core section 127and the outer section 14 wthin
the jacket 16. The formng step 45 forns the boattail rear portion 32 of
the projectile 1 51t js to be noted that the indenting of the core
cavity includes allhgRraigctde 19 mrgmpleiedhwith afprning stepdS daat turgeners helipseh t he
| ongi t udi nal } ; I | N ditj,aon, . the predeterm ned
cavity dept hz?)s&'fgllleljjgﬂﬁ 31/6 P)gtélg{etg%géri&b ﬁl’ge %b(r}‘héaeecbg?ﬁ?ﬁlé%{ io;‘ilter P ng‘ﬁq and the
pr edet er m neaovithavitieyadkictihte The forming stepub Yo tBEbodtian fedk Portiba 3rdfdes er mi ned
pin di aneter. For.exanple, using the preferred enbodinent for a 5.56mm
projectile, Pﬁ&ecﬁ‘rl% term ned cavity depth is 1Om and the predeterm ned
pin length is 15nmm In such a 5.56mm projectile, the predeterm ned cavity
dianeter is 3.04mm 0.01 mmand the predeterm ned pin dianeter is 3.00nm

0.02nm  These di iinss bomsotedieblat the indehBas 8NEE chiclcatin) M@maegélﬂgfnﬁsg@ section
12 and the outer .15 sectjon 14. The present invention therefore provides a

smal | cal i befongitgfliakaxisoithe enrg cavitynwith the lagitudinahawisil $i0f theiprajeatiie 10.

projectile 1@, Jx; s erne nbqadi nent _of the . .
invention. T ebcgir@?igg%ﬂ?g&%%mé%% %gﬁﬂgé@‘\}ﬁ %hﬁﬁ@& ?egf ﬁ’ﬁﬂ rtfq Qrp@esterpﬁgefd BB have
varying rifl length, andthe prédeteominet @uvinodinmetsd i dlighthy abser angBe Fur t her nore,
the projectile 10 ha sucgstanti ally the sanme arnor piercing capabilities
as that of eR’l’egf’ﬁeﬁame P dempptpl dor gkampe, singAlyopreferred embodiment for a

5.56mm projectile, the predetermined cavity depth is 10mm and the predetermined
pin length is 15mm. In such a 5.56mm projectile, the predetermined cavity diameter
is 3.04mm + 0.01mm and the predetermined pin diameter is 3.00mm = 0.02mm.

These dimensions enable a clearance fit between the core section 12 and the outer

15  section 14.

The present invention therefore provides a small caliber projectile 10 and a
method 40 for manufacturing the projectile 10 in accordance with the preferred
embodiment of the invention. The projectile 10 can be used with existing rifles that

20 have varying rifling twists without having to modify such rifles. Furthermore, the

projectile 10 has substantially the same armor piercing capabilities as that of existing

projectiles.




Claims 1) A small caliber projectile conprising: at |east one core
section, said at | east one core section being symretrical about a
| ongi tudi nal axis of said projectile; an outer section, said outer section
bei ng substantially concentric relative to said at |east one Oéﬁ. ﬁ tion
over at least one length of said projéctile along said Iongif@d a@ Xis;
and a jacket for retaining said core section and said outer section. 2)
The smal | caliber projectile as cl atﬁgd in Cdaiml, wherein said at |east
one core section conprises an ogiva ont portion. 3) The small cali ber
proj ect il)e Axsnall @liberdprojectlle@bmpiisingher ei n sai d at | east one core section
conprises a su% stantially cylindrical body. 4) The snmall caliber projectile
as clai med i rit €385 ARCTOrS et saidat lpasiione saestseeting kaingsynyaeticd abewrmpr i ses
steel . 5) | Uﬁglﬁﬂﬁéllaxfsadfsgﬁr grg%lgctl le as clainmed in Claim1, wherein said
dA

outer sectio out said | ongitudinal axis. 6) The smal |

cal i ber proj eatdutes seamtnl sdidregtet secfib@béeind sub@!ﬂﬁh@lllflcc&fébﬂ{n@ w1 ivet6 GAioN
conprises a |ead-based alloy. 7) The snal| caliber projectile as clainmed in

daim6, whdpast ANGEOrg seetion OHars%éeaeﬁ ?Wen&tbﬁf}sqléemmq dlorgsaid) The snal |
cal i ber prghgg&hhgaﬁﬁ claimed in Caim1, wherein said outer section is

di sposed between said’ jacket and said core section. - 6 OCT 2005 9 9) The
smal | caliberngrojectile as clained in Caim8, wherein said outer section
conprises a bas rtion,bet en sai d core section and a base of said

j acket. 10) fﬂgﬁ?HgFFa%%NW %FBP%%@PP@ sadd epter $a€HORN Cl ai m 8, wherein

sai d jacket conprises an

2) The small caliber projectile as claimed in Claim 1, wherein said at least one core

section comprises an ogival front portion.

3) The small caliber projectile as claimed in Claim 1, wherein said at least one core

section comprises a substantially cylindrical body.

4) The small caliber projectile as claimed in Claim 1, wherein said at least one core

section comprises steel.

5) The small caliber projectile as claimed in Claim 1, wherein said outer section is

symmetrical about said longitudinal axis.

6) The small caliber projectile as claimed in Claim 1, wherein said outer section

comprises a lead-based alloy.

7) The small caliber projectile as claimed in Claim 6, wherein said lead-based alloy

comprises antimony.

8) The small caliber projectile as claimed in Claim 1, wherein said outer section is

disposed between said jacket and said core section.



ogival front portion and a boattail rear portion. 11) A nethod for

manuf acturing a small caliber projectile, said nmethod conprising the steps
of: providing a preforned jacket having a jacket cavity, placipg gg 00
prefornmed | ead-based slug into said jacket cavity; inserting at Q @ 5ne
prefornmed steel pin into said preforn®d | ead-based slug, said at |east one
preformed steel pin having a predetermined pin length and a predeterm ned

pin dianeter; a formng a base of said jacket to thereby retain said
pr ef or rrgg f%ﬂ%ﬁ%&e@rwcﬂlﬁﬁac@m@ﬂ it Claima 81 wharein saidfootesebtisheel pin w t hin

id pref 4 . t hod | aj med. | im 11, wherein said
nser i ng S SERe poih G IO Seoling A WPt Sk g | cac based

slug to forma core cavity for said at |east one preforned steel pin. 13)
The net 8d'gl$s cl_ai. rr,gd in Claim1l2, wherein said indenting step conprises
the step?) Bye Sé‘ila}lg‘ﬁ’ih ¢ Rojesiilgias olgimed indpin 85 wheaid said jacketanontpyised ath a

| ongi t udi : ' .S a| l, caliber projectile. 14) The nethod as

cl ai med i%%ﬁﬁi&@m%é&e?Egagégfldearrrmgh(m‘ng step further conprises the
step of setting a predeterm ned cavity depth and a predeterm ned cavity

diameter _for sajd core cavity. )
11) A method for manufacturing a small caliber projectile, said method comprising the

steps of:
providing a preformed jacket having a jacket cavity;
placing a preformed lead-based slug into said jacket cavity;
inserting at least one preformed steel pin into said preformed lead-based slug,

said at least one preformed steel pin having a predetermined pin length and a
predetermined pin diameter;

and

forming a base of said jacket to thereby retain said preformed lead-based slug

and said at least one preformed steel pin within said preformed jacket.

}2) The method as claimed in Claim 11, wherein said inserting step comprises the step of

indenting said preformed lead-based slug to form a core cavity for said at least one

preformed steel pin. -

13) The method as claimed in Claim 12, wherein said indenting step comprises the step

of aligning a longitudinal axis of said core cavity with a longitudinal axis of said

small caliber projectile.

14) The method as claimed in Claim 12, wherein said indenting step further comprises the

step of setting a predetermined cavity depth and a predetermined cavity diameter for
said core cavity.




