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WO 2005/ 075932 PCT/ BR2004/ 000006 "LEAD FREE MONOBLOC

EXPANSI ON PRQJIECTI LE AND MANUFACTURI NG PROCESS".
WOBABKERGUND OF THE I NVENTION It is recogni zedPCOMBR2004/000006

that the use of lead or 5 other toxic material in a

bul | et constivghfS PrEECAMONGBECrttiNsTOR® PROJECTILE aND
envi ronnent and the user, and nust therefore be

MANUFHETURENG BROCESHY so wel | know t hat projectiles,

particul arl y pabReRGuNS o &'ﬁﬂpﬁlﬁﬁﬁ-xaﬁer ations or
personal defense, nust feature a gnh capability for

stoppi ng an &ttt alckeF S ERITHHES, Wdtab(o Uthatr avies spag PG lead or

othelrth@ dkdkcgahtapthi his Rephaps: wesnyhingrathar gpeapl Guisance for
That is part| cularly inportant when the use of said

the SRFPIRGYT PEdchh’iHEredand fat éreFehersitcuarpyed-
such as thosegti A¥0hVEdGrdlilf @nblskhdOrpridiectpoéd Coarticularly

officer, an nnocent edestrl an, etc g
thosg HPELt H eRoL (e dReRpor TR D RASEr B e HHte: fsfiefeature 2
highabbgabblnpafssfot:hsaugﬂsuﬂgacam cakacbst ad e;slctehamaﬁéﬁ traversing
rotec |on&o t he crlhnnal suc%{las vehi cl e door,s or

WI FREEET ee™? HOWeVer PEFRZPS prtj B e ﬁus?r b EHE t oThAt IS

proje

partdoul &riw tﬂnwtctahanmmg dhe' sseraf estiot ywmuhiéstion hier @onsidered
eri IS nLurin | nnqgent whi.ch _are_po

unde eFﬁSy néér ge]tktugtbynlf'ml %%e act i glﬁse28g%%§%ﬂ%ﬁ %ﬁ sROor the

poliRE| ATEHRART aPr opeetdritepedesorimimgetn. i npact have been

known for  ar08 blo%e ﬁqa@smeﬁseanu&bgggcy{%ﬁegggions, must

| ead, usually w th ol nt
be aplej sot Phres bhrovsiiddacticdl | ebstmcdebakhat apiferamaotection to

the g@f‘ﬁﬁﬂ‘lally g@gﬁ)oggd \@chltc\_ﬁ@ FHO%.CL‘%S’OW Evgn&%écé?{ € I@év?é‘v%r the

general |y mad plastic, or sonetines netal
projgetihy Ialssta lrmséﬁ@re tt@ tedite Wlé%ﬁaﬁspbﬁl?ngéanﬂ;ﬂ &s tgRjectory,

1estsahgr@rpg eddibes Fhst e Sy t@u@ iR _ht 1<__bewhflgungre not
" REDUCED- CONTAM NANT DE ORMABLE BULLET, EFERABLY

belnsoRarmdbeRwsllcw FRiapPwor st et al . (WO 01/ 67030

Al'); " SNALL- cAktRiYrIonEoPRMEIAfdd RRGIECTI LE AND A
METHOD FOR THE PRODUCTI ON_OF THE SAMVE' 30 -

Baungart ner &rCafctiiRs GEE8EREY AY 1rPREECRMIETIRSY known for
a 10880.&5@3—] Liﬁqdl werd ghietiadly rl(a\@ %/ 023481 Aally w1th a hollow
"Projectile Pour Arnes a Pour, Arrres
poingol RGVEIaEE BT S CHMBRFONEE St T N8 TeRRials, and
are 2;3685381)y ol@@lseal 6SSt\hdllnﬂSid’thst|w|1€h vhé hfcmé |p1bﬁ©k generally
(us 4,044 685). "Cartri

maef @i 1 LIR0° o SOnerfnds R Ol R Tere create
expaf i B6H 1 GEAmMp 1'eDEBORNVATY G BRAIECES LEY thdDNMAGHEWDE the art can

be found on "“REDUCED-CONTAMINANT DEFORMABLE BULLET, PREFERABLY FOR
SMALL ARMS” by Knappworst et al. (WO 01/67030 Al); “SMALL-CALIBRE
DEFORMATION PROJECTILE AND A METHOD FOR THE PRODUCTION OF THE SAME”
- Baumgartner et al. (WO 01/88460 Al); “DEFORMATION PROJECTILE ” -
Sigl et al. (WO 01/02791 Al); “Projectile Pour Armes a Feu Notamment
Pour Armes de Poing et armes a canon long” - A Dynamit Nobel (FR
2369538); “Jacketless hunting bullet with roll-back cutting flags” -
A Avecin (US 4 044 685); “Cartridge for hand and shoulder firearms” -
Schirnecker (US 4136616 A); “DEFORMATION PROJECTILE” - DNAG (WO
01/02791 A2); “PROJECTILE” - Winter (US 5160805), “Pfojectile with
improved flowering” - Petrovich et al.{( US 5 185 495)).
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01/ 02791 A2) ; "PROJECTILE" - Wnter (US 5160805),
"Projectile with inproved flowering" - Petrovich et

w0 ab0s(073982 5 185 495)). WD 2005/ 075932 PCT/ BR20Pd1/8ROGIH00006
Anot her type of solid nonobloc projectile operation is

based on the Az{btt?l%@al:ng@%tsr%liﬁf mb i 1Y lp%*ojg@t\./i%é’h’eorperation

~ which features a shape resenbling a star, of anott .
is dpeedfixd gebaetingerngl cHepBeEOYf Mot H s ahelgly. cFhése which

featodRshe f 0Pesd¥BI1RQES 0f s v TaNM agh il Spdleliet "geometry
.- Brooks (US 5 131 123) and "Internmediate article
whichs e P ST nfhe bERTRt WY 0j EBEFPe 8P hpbiteit @md “Yethods of

mandfia@@uk¥ng f &r BaU164H | et Brocll Opks { UBD 259) 3204 - “Intermediate
Anot her t¥pe of solid _nonobl gc projectile is a single

art’ﬁil@cél%sl 9, T R IdEts PEPI_EVI LS &2, CGERERAMt 3/3‘r’f‘3or"’l finally
form¥dbganer » 10 BraBkENQus fseatyr 3mg) maxi mum penetrati on.
Exanpl es of these are found_on "Sqlid jectiles" - ,
Lufty (US 4 GTPH88) WRE "B of GdiPI doroolgfc Ao ipgsibe e a
sing234pleby dékeisk priehedtitess foeatHtr et ey )y denktrh®ly for big game
expansi op. Yet anather type of, solid nmonobl o
huntdBE 0 SRPET 1N BRaare BoBy RARY  of “RHDT B f nal "SSgyitEy found
on Ws¢hida wentecalilpsh eor Lafty, (Ubeidn@lithesednt exrdal “Projectile” -
Qrti of, t bul I_et ovj de i .gr.Qov t .
Hatcg’éaﬁer Sé t2he9$%1r gtgiécltS d g(%efﬁsigﬁ&%lgfgnpféeatm%ﬁl d' e’ little
expdBXPANSI ON PRQJECTI LE" - Wnter (WD 97/40334). The

I nventor choqggs %Rogﬁgg_qgm%ong?ntéoﬂﬁfenlEogg%%:gﬁojectile

cl assic hol | ow point projectiles conposed o ‘ .
opergigsabyj mekes , oAt Hntiegnalt s dicvt d ticepeentralhgin or axis,

bei&&*%ﬁ%“eié@@%&&i%%rtﬁHNNQBYtﬂE Etﬁ&é@“ﬁ@%U%?&gTﬂﬁth grooves to

present I nvention can be better understoo
geneqgdley Zi Ry tREISRE] kRIS ION -t At  akeRLeM WAuthebe “EXPANSION

proFicTaeRed sginQf (¥6 47Q4s8%) .1 n which: Figure la shows
a typical exanple of a projectile described in the

present inverfionnVfHiter GEAEFaF texmekfaRroskkgpments here on

the | BELYGE: @ nBRIL Bw C i REN i A jeR@I1EON coRpbEONt PO ticBRe and a
of generally ogival shape and a rounded bottom

jac}i?d‘r't WBACh 3htq KEtEAde ‘T—l'iegﬁrcép?aof Shesegepent | ySprire-
t he projecti | sthsaroogi taidizheENBE®R i ON, Wi th an
internal cavity of substantial] elliptical shape, In
this exanpl e ThehPISarGEs OKPREARs et4T ohial o diShnainlerpgood by

analSidingt eshdespeititcheibs orexopanonor twidh ofhd h€ttached set of
Figures, in which:

Figure la shows a typical example of a
projectile described in the present invention, which general
external shape include a main cylindrical portion, a front
portion of generally ogival shape and a rounded bottom portion,
the same Figure la is used to illustrate the projectile’s
longitudinal section, with an internal cavity of substantially
elliptical shape. In this example, the largest cross-sectional
diameter is situated between the front open portion of the
projectile and the bottom of the internal cavity, being said
bottom a flat surface. This same Figure 1la 1s wused to
illustrate one of a plurality of external deformations with the

form of grooves that extend externally from the front end of
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projectile and the, bottomof the internal cavity,
being said 35 bottoma flat surface. This sanme Figure
woheosiogsassed to illustrate one of a pluralityPOf/BR2004/000006
external deformations with the form of grooves that
he €XLE0d-exi ernghLy SfrapLbhe«f rant endiahse
the BEE7 055055 PCTlfB 5847 606608 thgﬂprOJ elc%ue Ipogves is to
fachlipse e ssurhfigmalon pushrgeséresofsthe rragertihee
the expansi on-iQfusaishigomagef the prQiiechi | espfpOures an
I b shows a typical shape of an alternative
21 FeR ebt? | T WRIF E Fr ot Hhor B oA TORt r BREALEE 8f truncated

conf®dl CahapBapeand@nd acHamiy ywikhh 2 generally RS bottom
bott om shape, being the remai nder portions of this

shapg pj eCELPE itdént i T2 1P S he| PoRhLPBYs 6f Fildtire |Brodjectile

1deﬂn‘§1dd:§l atavayrs%y\@r ahanegsreﬁ}em“lﬁzgﬁrbhab bqltt-h iH Gy worth to
and Figure are,given_solely as non-limtatjve

remeily 180k 0B 815818 550 Busltonh 19RR WLy as

non{ymblﬂdtlpfwjeaﬁmdl%s\m th axially symretrical shaped

cavity (hex onal elnthls ex rrple |
rbaﬁ% atypt c:a?ro 0j e}c‘?‘fl egwlf?]tratlng a

front V|eW|I Sttt |
typaxall Iyrcsymmﬂe caxhts}inapexham/ytysfmagmml dibasdpecavity
(nedddlS SXAP!Q) Bl OUE B ghows a typical

N ermS|aes ape of fetal piece illustrating its

appear ance afftigrurtehe2¥i estfmmpitd Viewmiriguspeaatihgnsa ofypical

pro}é@%ﬂﬁyuu@%kuréQ? %gr%gﬁﬁﬁorggaﬁ tyﬁééﬁgragwﬁ (Qéxagonal

cavity with a cy rtion
shapemrdilieg |9§amrd#) -portion and a generally fl at bottom

portion. F'%Q@%f% hilgﬁg&étgst@% E%loﬁn%éfﬂgdqgte shape of

manuf act ur i n% sequence, show ng-successively: Copper
a mgkatoppereall éyséyﬁithﬁér 146t ePregrensg afomicr eher fiost cold

ForfORPEEp OF a CORRETo Al LY RALCEa A dSInd I ESdu U wZh a typical
deformations; initial projectile ogive or conical fore

exanke | G f GRMLEY aNdtextar L igidcved f BOmtAGn . f i ﬂalgenerally

conf 4B/ POridOtall YoHN®n bhe cabeheaki 0P, raRPEBLE HGn ok io
surface finishing do not change the general form of

the bullet. I 9% Swrth 6B§€F\Fi‘-’ﬁ§eﬁhatpaa‘lqs sh@pes @andtypical
man3th @ooNRld iRsudesd, badwhiegeknceekgividyboth the

i nternal and exter nal _ ,
Copper or copper alloy cylinder after cutting a
wire or rod; copper or copper alloy piece after first cold
deformations; initial projectile ogive or conical fore portion
forming and external grooves forming; final fore portion
forming; the calibration, annealing, and surface finishing do
not change the general form of the bullet.

It is worth observing that all shapes and
geometries described herein refer to both the internal and external
geometries.

One of the objects of the present invention is to
disclose a projectile that easily and quickly deforms upon expansion
after penetrating soft targets, generating an expansion of at least
40% compared to the puncture diameter measured on the initial impact
surface, with no 1loss of original weight, no breakage of the

projectile, performing a fast transfer of energy in the early
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geonetries. One of the objects of the present
invention is to disclose a projectile that easily and
woquisaksgs2def or ns upon expansi on after penetr 2CITBR2680/000006

targets, generating an expansion of at |east 35 40%
portggﬂpgﬁ eghé ot]?iﬁee&léggt lfﬁglc‘?é % %rofqegﬁviﬁgmﬁghtt h%nd avoiding

Init act™ surface, | oss of ori ginal
unlnﬁen@¥ﬁnah1@1ﬁﬁegke&ﬁ?qyﬁarhetaEQQﬂsect|I e, performng a

fast transfemnpgftneperdyccn t8 eadld ¥ pra3s¥W: 200R/H€3932 is a

PCT/ BR2004/ 000006 portion of the trajectory inside
projerei ke f thahvedoinivemer LoRat e ofdf hgtaudatst eHthenhl PReyking or

chan@fin§erandakyetasfet s. Anot her object of the present
Invention is a Ero jectile that easily perforates hard

targets wthéBPthrealdHGesr °5 cHihgPRGSFRE invention is a
projbb8j BEtuHat. cAhedhey mebjlesd &f dJdtherpheserdousnmebéti L .i s
a projectile that contains no | ead or other hazardous
matori Al . AnBPREPSHLHECS! Phe Ties@RESPRUeT Gt SNa i 2
prOJBbajBﬁtWﬂfthhdﬁ@gbﬁﬁﬁge&mn&tﬂm&m$bﬁualldWBEﬂﬂgMMbehEghmance in
th ce |g 10 the aspect of accuracy. Yet another
© SBFec% CHE Present invention is a projectile easy
to nanufactuwetabnatheasohaahe chsthewptbsexti sinveption is a
cturin nd_techngl r esent —
orosBBELLEToHt 0 | B R L PERTE Beon B P EREY i st ocin
manuéﬁntwwxngamoomheanduna¢hnnlgmmothbores the essenti al
stability of e POSI :
center of gFg\QH Pgé%w dlln%FgQEe ag%l %ﬁa?nécéﬂ@gnrﬂta%gw ritle
or $h@tq)¥resemmummﬂemﬂt| ovhen t a5A8 tive ebpethhrrgsscrilrdessential
stapdBOUe bBr QU g conll nakk0feaf nEhaLast EbAsld CohiLlter of
are di scussed the foll owi ng paragraphs
gravihy ephiedd OfTﬁbem%@wamme?ﬁqt@af -di scl oses a solid
projectile @ﬂgdﬁrégeﬂﬁqgn%bﬂgléhFaéﬁgghsoﬁh@ 8ﬁgéﬂﬂsahescr1bed
whi ch density preferably ranges from6 to 10.
abovafBFPedh | ep cerRt At PTC OPpERABRC L IIGEPEF P |ac¥;¢ discussed
in tWet Bomovliekepsrigrgimass preferably ranging from40 to

70. Internal Cavjty: The projectile features an
i nt er nal cavﬂﬁﬁ—ﬁbﬁfbred

The present invention discloses a solid projectile
(made of one single piece) of a material which density preferably
ranges from 6 to 10. Said material is preferably copper or a copper
alloy, with a Vickers hardness preferably ranging from 40 to 70.

Internal Cavity:

The projectile features an internal cavity centered
regarding the longitudinal axis of construction. The longitudinal
section of said cavity preferably presents a generally elliptical
shape, with or without a cylindrical portion interspersed. In order
to describe the shape of said internal cavity, the Inventor chose to
use a radial coordinate system, in which (r) is the radius of a
circumference which 1is normal to the 1longitudinal axis of the
projectile and (d) is the abscise of a generic point which lies in
said longitudinal axis of the projectile. The various values assumed
by (d, r) describe successive circumferences (all of them normal to

the longitudinal axis of the projectile) which make up the perimeter
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regardi ng the |ongitudinal axis of construction. The
| ongi tudinal section of said cavity preferably
wopnesend3es a generally elliptical 30 shape, w POT@R2004/000006
wi thout a cylindrical portion interspersed. In order
of El’?e d@ﬁ{;éfrgﬁ. t@gvﬂlﬁpe'rﬁé §§i§ilﬂ nsgéf}@éd ng}_.t \éaléh%oordlnates
I'nventor chose to~ use a radial coordinate system in
syst@fii éh {19 Hointhefr Blag ukensf tydinggdk Axieréntle viphiecitdle which

liesN9hMBhet Qarkd1G 1 RNGHEYALDREa B 1R £bBRarPIYRCdebe:1 8800t the
d) is the abscise of a _generic point which lies_in 35

Pr°3§§?:%ll? orgict ughfafrops engf ot Hd'pPepeetiie: ThereaitiBus

val ues assumgdr B}s{shcd,) thRSahkDRuBUGLBRESIIE (d) corresponds
i rcunferences (all of _themnormal to the

to tPSnﬁ‘?’iW R&l tBRi TG TeReCHY Ui¥%ecti | e) whi ch make up the
perineter 41TWO 20051 092933r P BREHODALRH00R6efall heavity of
h mterng cav%t The origin adopted for c%s%i.d a
the LEGrEFhAtes® s%ré?eﬁﬂe?,e‘% e PO OB Arfe ISShGPEudPRarding the
CallBErS of tshedprejepidtieewhilsding i eBei matljieesan@eﬁlm by the
. ains.th forvvard nopst tion of .t
dlamsr%]: e%frﬁth 1n<§ calflp i fsgﬁ h%rcb} OJtéLCFI le,
wher e d=0). 5 Ecb:re masdmnmevalm pBxrmim sdltueted bejween the
posii%g % i pNds Lo the het i(%omé)f g Lngernal cavity. The

opor |ons or ‘the i ntérnal ¢ 79’ of the
proj ectil e of sh&dpradiert ri deentdsns aregdessiedy towards the

£ rte Jghe. galiber of said projectile, being the
wen ?%erﬂ%efl ned by the 10 dianeter of the cylindrical

portl on of thespiad; JeaaCtJMSer decheasrx ipFear 9as Ukelof tpwpasds the

bottgﬁt&l@t@g kggt\,\f@y\”ﬂg}% gposgtions where the value of d =
= dmaxi mum - said radius r decreases

pr ogr E‘SSI vel y torEeds thd (iromt end Wiertdied progecytle) said

radifigl f FAHMS rhoders 8a3eS 4 9% O &3 Mﬁh’béz‘)\/&r daiihgrojectile;
bottomof the cavity where d = d,,,axim - where d

0 (front end Bt t REXpRE] edeire) i BALdgiegdup © of said

inteh’rﬁ&ge%afvﬁ@m 1Qungels0 A% Ofiog haccabpbelrof isdi aliber of the
projectile; - the maxi num val ue of said radius r of

projegFile”0 internal cavity ranges from 10%to 40% of the
cal i ber of the wrwz@j egt &l 83 anhebet torr GHH)GHéU%av1ty) said

cecs{ P OOl Une o ool L Fdlus i, apace, TLONO, ce aaio
projpeojBet (doan@eaupskecbnot t on) ;

- dpaximm ranges from 0.50 to 2.5 times the caliber
of said projectile;

- the transversal and longitudinal cross-sections
of said cavity present radial symmetry regarding the longitudinal
axis of said projectile, being said cavity cross-section of a
circular or other regular geometrical figure shape.

External Grooves:

The projectile of the present invention features a
plurality of grooves, slits or other geometrical forms that extent
longitudinally over the external face of the projectile. The purpose
of said plurality of grooves is to facilitate the opening of the
projectile and avoid breaking. The number of grooves or slits

preferably ranges from 3 to 9. The cross section of said grooves is
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25 - dmaxi mumranges fromO0.50 to 2.5 tines the

caliber of said projectile; - the transversal and
WO basgrioazli nal cross-sections of said cavity PCEBR2E04/000006

r adi al synnetry regarding the |ongitudinal axis of
prefse@'a‘glpr QerC$ il gnepgiﬂzg ls,?igngq.ﬁ\é'rt ysl‘f:arp%SS a?tﬁiCt tﬂ’é‘lrc’f 1@ngth is

circul ar or ot her regu geonetrical figure s hape.
Pref@?ﬁ@ﬂﬁa‘ﬁ“@%e§0 The crfréjhécilemgetfbfoft Keepirisemal cavity.

i nvention feajligs:@ovREULR! idiX c8f 3%0R¥eSrof! hbdrOkhe front
ot her geonetrical fornms that extent |ongitudinally

end oRfr thfePexieatidr ffRceé dreXifEmpl6PEER | VRS ThEh uFPOYE section

wherdd 0f sadddd Wil iddin@fingl @@Vamd Tdse fmkichit ake tRe remember
openlng of the projectile and avoid breaking. The
thaty s rbbfl &fr ooV deEed] ites 2 pﬁ"éﬁercé’ﬁlltwli‘h?%e%r‘?ﬁ%ﬁlge powder
and tx iherTh®eCh®SSa SR CEAN Himpatidtgr eRyY ebul Set Ean‘@rder to hold
2005/275932 PCT/ BR2004/ Q00006 OdPreferably of
E g&hePaffS t APEngBRyEt SHAPRIMAnd THEPF I%nggﬁﬁle%t”ce on the

cylﬂﬂd&ﬁééﬁb¢@kﬁmﬁ&6bE0thé(bdiﬂ%tof the length of the

i nt er nal cavify. Saﬁd rooves, or I|t§ extend from
near the fr0gi——eﬁ&ﬂééigﬁr1ﬁ1ﬁ1ﬁé;$1?10 a nmaxi num
| engt h wher e Thee kortoss- pection of5 thieecent sal ocatiod tilse either
o <BEHFEABRRILE (3iRaRuthy bl 4 AT RBE LI ciceutes
g propulsive
memgr taad Eeimer ddaelrmlge@abﬁ case valugpedrft o(t,hed) for the

reglbo o%t hd @J&% L8 ol doityin place, and said

nping formng a eneratrlce on the cylindrica
portlon of trﬂh6§ﬁlIetchqxﬁq§§¥ﬂéh1¢¥nt| of of shéid monobloc

consq.‘}\ﬁ'c@_Xon ;hsqn %ﬁ%%&%ﬂﬂn a%fd hQ?dﬁ@snst r(@opﬁ@i“ &ﬁ’ cl:épper alloy

hr ee- di nensi onal rounded end or a pla
and sﬁiﬁﬁ@eeawl%ﬂ igiar cte aPPtpbl | Aet\Bcker Rathapdpags d@§c riQetle 70).

geon@/c eo¥alues hcbfnad) h9hichheund eghen QfcdhB1b0tiQVes are
he cavity. 15 These characteristics of solid

resnﬁﬁébﬂec feBnstthget iovfhstaniing| erefidrprare an@fhardifes Present

invdritQRREr TRE KONRR! wihl O¥or afidaki, Nale@NRA 8l Ay oA Rargets
a Vickers hardness of 4Q to_70) geonetry of the

SuCh RS Pn AP LRV T2 R LExPLE n%ﬁleegqso&fe§ta% the bullet will

raplrcﬁ_@pqmmﬂbemf Qr tdhigpaut Arandimng pes f epr@nes gbnthgre a rapid
esen% 20 invention._ The bullet will nor break, even

trangdéh R t???ﬁfyhéPaot%ﬁ%ﬁnﬁ?rg§ﬁﬁh as a safety glass or
mul ti pl e sheatasvwshACTURENG SEQUERCE| et Wil |

The Dbullet of the present invention can be
constructed following this general manufacture sequence:

' a) Cutting of a proper cylinder blank, preferably
by cutting, sawing or shearing a wire or rod of suitable material,
such as copper or copper alloy.

b) Cold forming of a preliminary internal cavity
centered on the longitudinal axis of said cylinder blank, were the
geometry of said cavity is roughly equal to that of a cylinder in
which the radius varies a little along certain portions of its
length. Said preliminary internal cavity may or may not include a
portion of pure cylindrical shape (r = constant), and the bottom of
sald cylinder may correspond to a section of a sphere (r

progressively diminishing towards the bottom of the cavity) or a
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rapi dly mushroom or expand and thus is able to
generate a rapid transfer of energy into soft
wotersgetoss2 MANUFACTURI NG SEQUENCE 25 The bul | epCcoBR240&/000006
present invention can be constructed following this
sheegengié}l F ﬁ&t yr.e &HGE. ma@e Cut td ng @ltxeas% BQS{; of the
cyl1 nder preferably” by cuttlng saw ng
preldhénping iatarral ocavpay oﬂssmqf&moélﬁﬁt Wi a$lmP1§UCﬁa@Sln9 the
vald%@pggr (P &PPPeredl [vcn30sbd ol hef QLIbNGoBhiRy according to
prel |mnary internal cavity centered on the
the |dggdireddrhare axf sttt @iidveySradefobf afRrmifgr dnvréves one or

mor&g%@f@kéy oF saichwavigwhchssl 6HOBhY &fddn tad At 9k @ylinder
inder in which the radius varies a little al on

bla“&‘e Pf"é?hnﬁ%r PR oRBe oPT Y iOuUS é‘h’&tthng SSFEP p?’é?ertrﬁnﬁiar%/ eformation
amalmgzeemhetcﬁ\eatly taayh@rlcr@atna&nw cd:tide oF 351 QO0&¥1 018l blank,

,dgure c dr| ca&e ér = constant), and ghe,bottom
saidgf oBEgiRPLy iAo B0 B AT 69 8 SeEedAnRaR | internal
cav1$:ph@fr@séht11ﬁ);ﬁogr assigeel )tadllm;nlrsl’l:ldﬂngO\Aﬂfedertdmﬁi end of the

Pro38eH BRoUH DOG0E  Sheti=opl AR SBuFPAcE (I ol U 137 fladaterna

cavityOyardiwey shreffengbf dashe prelimnary internal cavity

is controlled by sinply varying the values of (r, d)

of the punch u c or.m or.di_ng

the desired shzgg*ég”%ﬁgmc§%?F£.°gg? dgsgdgfggnFEQd internal
caviitpvékvestoreedwhergphe=sfr i kagiogly @mbfabdﬂel_}pmmhe§50h to 70%
ot chlie-cBAReLeRdiaf (NG RY biger, bl ank obtained on the

previous cutting step creatlng a deformation axially

symretrical toWikd rosylindiicdl @dersien, salthabed fgsween the
fron? a@Kd AR deqbt abnadof i Bal def oLt Een f@dM Mgn@n of said

prelimnary internal cavity presenting a |arger
CylhnéaﬂeélrPQ¥R%ﬂWjﬂ?ﬁélﬂgoFﬁomuﬂfﬁ§ftPhéwleepF%ﬁ greger of said
cyliagerepthikx 0 is zero, with the radius r of said

internal cavity varying preferably as: - the nmaxinmum

val ue of radiusthe giedédrdri RfesRar 1BA6FRY! | @ Eitugtesgeasing

from\@eeeda==0p tanQing pI.ef ehabtythd amMAos%t Qarld¥% Pfom 35% of
t he radi us_ of said I¥I|nder bl ank; 15 - Wth a

the AJppREFT &ff Spoft FEhiidsT RApRYE HetwseR the front end
and the bOttOﬂWIHethkﬂmQMIbﬁluéheflGnghhgéé gabd 0.50 to 2.5

,e%yl-nd j cal por%|on ramzero to twce the
Limss Lhrgt Srautesar Cﬁg al?%tf‘ i
c) Formation of the external deformations of the
form of grooves, preferably by ©pressure applied with the
appropriate tool or die.
d) Shaping of the end of the ogival nose portion;
e) Calibration of the caliber diameter, made by

forcing the projectile through a cylindrical cavity tool;

f) Annealing to the suitable hardness, if
necessary;

g) Application of a superficial finish such as
polishing (preferably by trammeling), plating with a suitable

material, covering (preferably by spraying or dipping in a suitable
polymeric material), etc.
Those skilled in the art will realize that the

operations encompassed on steps c) to g) can be performed using



- The radius r of said internal cavity decreasing 20

fromwhere d =0tod-=4d,,,axim,,,, where the radius
wo 200s0Fer from 35% of the diameter of said cyRdmBRI004/000006
blank to r = 0; - The maxi num val ue of d ranges from

times the diameter of said cylinder
nEth%# ngbsg¥%ﬂ |§% ° of “the' W? ?%ﬁﬁ%log hrnaf?bngngfthat the
descrim£1Q@50ﬁopneo¢rgmnﬂweé tpeeﬁzﬁﬁﬂﬁemtbylprmnnnmuratlons of the
ate t r_di ing . .

ores Bl ROl B O g e SO Erof Prtdka BTl dfhicn 1o
in  fgfott hblr@a:lqdb@nldr ahrét dihe nsete by dedioedg inheclaims attached
herePfOj €ctile through a cylindrical cavity tool; 30 f)

Annealing to the suitable hardness, if necessary; Q)

Application of a superficial finish such as polishing

(preferably by trammeling), plating with a suitable

mat erial, covering (preferably by spraying or dipping

in a suitable 35 polyneric material), etc. Those

skilled in the art will realize that the operations

enconpassed on steps c) to g) can be perforned using

7 WD 2005/ 075932 PCT/ BR2004/ 000006 et hods bel ongi ng

to the current state of the art, and that the

description of one or nore of the preferentia

i ncorporations of the present invention does not

limt its scope of application, which is in fact

limted only by the set as defined in clains attached

5 herein. 8 WD 2005/ 075932 PCT/ BR2004/ 000006 What is

clainmed is: 1. An expansion projectile for firearns,

conprising one single piece of material fromthe

copper class, or copper alloy, presenting a generally

cylindrical shape with a fore portion 5 generally of

coni cal or ogival shape, and a bottom portion with a

rounded or truncated conical portion; said projectile

featuring an internal cavity opened towards the front

end of the projectile, being said cavity

symmetrically centered regardi ng the | ongitudina
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axis of the projectile; being the radius (r)
descriptive of a 10 circunference that establishes a
wQciongedses2 cross section perpendi cul ar to the rEAMER2ED4/000006

| ongi tudinal axis of the projectile and (d)

descriptive ‘gﬁ d hg @Qg f%sﬂf a generic point which

lies in sai ongltu I nal axis of the projectile,

bei ng the shépeAI@feWSle@mD@ICtééel f9r of ingggms, comprising
one Q{rﬂleeCtplle@ §Crﬁét%qa|?yf¥:&ﬁ M‘% %§F9{’ é'_raséj) O}SCB?EéP%llOy,

as origin for said coordinates systemthe point o
PreseyHgict udi napnesd klyof cvhéngrisgadct ﬁPéP?\hl"@H—h i @ ifAr¢heportion
gene]s@m?y RlAndfakl RNRIiRE1 BRapO! Wakdl mgét&ﬁ@t%&&l% with a

projectile, with d= 0 corresponding to the front

roumé‘?%l of ﬁél%t@fie&OPPéa%\nH°¥Wé’r¥Ta>éaliﬂ§mpr\?éP8’él featuring an

inte &Y e8ReNE} NGpdLed heokptdoMmd Ehen€avhlly,of the prOJectlle,
characterized 20 b%/ the fact that - the maxi mumval u

beingfs31q Casfithyara@mpbt Weh %t K6 BBET t T o dARer éhFhéongltUdmal
axisVvalfuetisd ¢rsjOcaink;d Eeﬂrﬁ@XItmalmradlﬁal d(fadbesctiptive of a
decr eases prf_)l reSS|vell¥l,tgvvards t he ugnt end where d .
circumfpresge  EC adf U H 13887 eas®s pFUyrEssi vefyoss — section
perpéxﬂ‘hﬁﬁd&rt he thetdamrafl ubﬁgﬂmamylv\hetse of xrdnpxbieEdtile and
rl 1ve of(front end Of %he PLS %%%Il%% d%l h lies in
fiﬁaf sptr Cares™ T ofP 0 it $Tac FFFHE R Ber T of
saldsabdgpttejlexam leegis- dmethmxpzrmqtaﬂae bEisai dheadhaper of the
1nte¥%é§§ad 6&? In ﬁ Sr%¥§¥%g¥ FQQQF fr%ﬁ]%g@6£glég£éé¥ (r, 4d)
takn(l@otatsomnon‘gmhef@awsaygi saicddinatéss systangadhef rmﬁmrﬁt of the
u e)e 19,3 l;i.pe [
Lona e PP P b T sk = SBIERCLS e samecpian that
ont@lrsao the 2f5rwazrdasmq>$1@ gattidvey ofof thai drpiejteidis | evith d = 0
corr%g%c%%q%/ 0%@9%5@{&@0&% OQPO?J@ pi“gfecttrlqgsvaﬁlrdsatl.hear}gax1mum
nglitu di nal cross-sections sald cavity present
value aof off syERRSPPPdiRgatali e teEtPBngf t bl neavitiani ghafacterized
by t8&ighdyr ehgetile, being said cavity cross-section of a
circulrar or other regular geonetrical figure shape.
2. The expansi SRepPaFeERET | ealde RF i hedSi AlErated 1bet“ieﬁn the

posi Wit whdeeexternauesuef@ace of gatiuaes @, plurality of
| engt hwi se

- said radius r decreases progressively towards the
front end where d = 0;

-~ said radius r decreases progressively towards the
bottom of the cavity where d = duaximun;

- where d = 0 (front end of the projectile) said
radius r ranges from 10 % to 40% of the caliber of said projectile;

- the maximum wvalue of said radius r of said
internal cavity ranges from 10% to 40% of the caliber of the
projectile;

- where d = dpaximum (bottom of the cavity) said
radius r ranges from 0 (flat surface) to 35% of the caliber of said
projectile (rounded bottom) ;

- dpaximum ranges from 0.50 to 2.5 times the caliber

of said projectile;
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grooves or slits parallel to the central |ongitudina
axis of the projectile and symmetrically distributed
woab@isb3et , bei ng said grooves or deformati 0ORET/BR2004/000006
obt ai ned by pressure form ng, when the fore 10 portion
is partially. clesedrimswerdae tand ardndikadgesaer atbygs-sections
coni cal ., or ogival shape of the fore portion_of . .
of spidj E8YiFe: PERITF AN 2 1groBTes ¥r rgﬁigfémpﬂ’ et ajb?r)l/gltUdlnal
axis Plo@Vi e | Brajednies, obednd 0s8id exdvengi ngross-section of a
., longitudinally fromthe front.,open en t he
circylate Pt PHRY l%lﬁﬁé‘ﬁgrt%eeonbeé%écﬁtl)u? 95s g?%ﬁ%’ed; bei ng
sai d projecti] ertzhasaehetozeprojksthyet he fatingddn tdHeim 1,
. otal cross, sectjonal area.of id gr ; i {Shgthwi
in W?‘éﬁ@eﬁﬁet‘?\ﬁ?ﬁnﬁ 2GRS oE et tits tagtgﬁy%&gé’ St Shgthwise
groowactdonal iar asaradflel heoprbeecenteal shprpigrusdpas gxis of the
.slits preferably. f rjng. . essepbidd | Yt bei ¥
pro]?crtllgﬁgu récﬁ ¢ oss%g%%ilh&}nalgugﬁgb%?ceand bei ng thé length —
groowds tdre dediodmgt bovehredhedaby ypr asruret faRMENY, gfhqrhehe fore
pc:»rtl ength frttilafl{/nl:fggéi Gavd tys PfesaifAm REQ) gehbl£11y3-conical
The “expansi on projectile as defined in clains.1 25 or ,
or iveharshareri obd thy tfRref aBerinit Phe HrR0&FhAlecabPLys said

grootss Otai ped s by, ppans9f b dL MiAY A hawbeBt & ak to 9,
cyﬁlnder bl ank obt ai ne bx cutting a wire o
Su

r rod .
extepstigtoerlapiy thyiaHear i gmot P uF T et ePBft & Falt’ 8HcAeRRratrice
wher&OBRE Rk ﬁ@@@l@ri@uﬁ)hpeappﬂ)éﬂrf& s&idl ﬁgcl_b;ﬁecﬁj'il@bﬁaracterized

strikes of suitable punches on the cylinder blank
by the d@qtn§hatdef ormati on which 30 is axially synmetrical

to the |ongi tasli pdaiaxiof waicdonyl i atdes obl sanlg @aiakes or

obtai ned final deformation form.ng a. prelimnar .
slits nfneea RELVEEY Br%s@’h‘%igg% aof aF}Q%rt?tga i 78 Pt 8%%?%19“1 area
of thbefdientiead of the projectile where d = 0 is zero,

with the radius.r of said relj.m nary Lnternal i3

varyi ng pref 8P 4bl PZREVSSs5 let hsell%xi ﬁ%%k%%%l}é’ Off%Q¥u}¥ng an
esseh@lilS krofngalar prekinsedripnailnseapml acdvity is

situated where.d = rrangiLng pref.era f 9

70% of the r2atts Sgész}ieag%gl i‘%de{h‘{n g’%‘]{? %8%@5 gibferably
more20@&r075932 BET/ BRR004hGOBO0EE - thet hirnterphilndracidly of said

.Eortli on, situated between the front end and the
PrOJBSY1om of the cavity, the length of said cylindrical

portion rangBngThe oerzeersd onoPrl eetitlive a¢i sedippdofn claims 1

or 2‘?’a.lcgaracterized by the fact that the internal cavity is obtained

by means of cold forming a raw material cylinder blank obtained by
cutting a wire or rod preferably by shearing of suitable material,
such as copper or copper alloy, applying a single or more strikes of
suitable punches on the cylinder blank creating a deformation which
is axially symmetrical to the longitudinal axis of said cylinder
blank, said obtained final deformation forming a preliminary
internal cavity presenting a larger radius r toward the front end of
the projectile where d = 0 is zero, with the radius r of said

preliminary internal cavity varying preferably as:

- the maximum value of radius r of said preliminary
internal cavity is situated where d = 0, ranging preferably from 95

% to 70% of the radius of said cylinder blank;

10



10

15

20

25

30

cylinder blank; 5 - The radius r of said prelimnary
internal cavity decreasing fromwhere d = 0to d =
wocoes3wsn where the radius r ranges from 35%PafT/ER2004/000006

di aneter of said cylinder blank to r = 0; - The
maxi mum val ue gf of 5a99fﬁléﬁlgqu0péptm2 2tk BBSpLBfeen the
di anmeter of said cylinder . Manuf acturi ng

frongr eids angr thre BPARSBI off rﬁhﬂ e@@Y%ﬁy'astH@f|¥Rﬂﬂqhn of said
cylifd2id8 bor2i6h Ban®PBIESA Gebbnadb toR&S aél'ieoréisiameter of said
fini shing and adjusting operations, respectively
cylipdex dHieRdt he shape, calibration, annealing and
SUperfl cial -firAbshesiud hato:ars%laebielmﬂlar@ 3rW@¥nal cavity
is well known by those 15 skilled in the art of
decr%ﬂ%&ﬂﬁtﬁﬁﬂ? WERGFatt Tr P ng° et ngsmp d"PSF TS EaAIRY © ranges
frompR BE eSS thbhadasherdrzed Byid h@lflaabrtMn}d he r = 0;

manuf acturin uence co ses the fol |l ow

successi ve s?eg@g paﬁéIH‘éIPg??Jo ft gc??’??ﬁ?erg%nh&@f to 2.5
timeproperdiweicgat oiarmhidli amaireierbyolaﬁlans of cutting,

sawi ng or shgarl aswre or rod_ 20 of zwtatlhe

material, préfera y E5pper"Dr B Repier &Pfoy;"He cofgpansion
proné@tmmgaby dfeined mor e Gieiokesl wi Rh gunshesbeixg Sisagie final

r roaly dric cr $s- section
Oper%l&{sgg ?Eﬁl%&ﬂ nde%él anak Jg‘%g? onex erag |’e, respectively
finiglying | ythe ph@}gﬁresscwbilgrac:neat i ngmaeplshg m aedy superficial
flnlé}%ser n@iatcaa\il %e@f‘b?ﬂ&% 1125 ak&{?r ‘:Hgttt'g xﬁéifrﬂ%wn I%y those

cyli'ndri cal shape 0 e,; - execution
skilpeg| utal i the ofargr omvfes a@FﬂUQPH@n armammegltpmnary being said

manu§£’<§tp,irrl91g0f hedare Mrtac(e@ri);eci hebpr th‘ﬁ'Fet L hu%hat the

nmodi fyi ng the radi us of the cavity obtarned o Step b
manu GRAE 1RHdS CHERNAS IF§MPHE %o ddieusoblowing euseegohvearngeps:

modi fyi ng the ghageadfont g 30 cfiflqlrlﬁgl‘nﬁﬁé{nk n5§rB?J>per weight
cavity by displacenent of the main dianeter fromt

and g yprtein Ph SANS0STt FYRTHRE WeiYihHe OF r SAEEHRP aﬁwd”]trr?e or rod
of sbDidHId ehtéhEaicaYrk¥erddly copper or a copper alloy;

- cold forming by one or more strokes with punches

of single or progressive circular or polvhedric cross-section
hitting the «c¢ylinder blank positioned in a die, totally or
progressively creating a preliminary internal cavity without
altering the external cylindrical shape of the metal piece, ;

- execution of a plurality of grooves or slits and
preliminary shaping of the fore portion of the projectile, thus
modifying the radius of the cavity obtained on step b above and
reducing this radius by at least 7%, and modifying the shape of the
preliminary internal cavity by displacement of the main diameter
from the front end to a position between the front end and the

bottom of the cavity.
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