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WD 2005/ 075932 PCT/ BR2004/ 000006 "LEAD FREE MONOBLCOC
EXPANSI ON PRQJIECTI LE AND MANUFACTURI NG PROCESS".
VBRCAHERMMND OF THE INVENTION It is recogni zed t PABBR2004/000006
that the use of lead or 5 other toxic material in a

bul | et COﬂStltNLﬁﬁDa SREAL RohGEIRRE fnﬁipmbESN PROJECTILE AND
environnent and the user, and nust therefore be

MANUERGET NG PROCESSD wel | know t hat projectiles,

particularly bhcmommiobnmmljmmoﬁati ons or
personal defense, nust feature a _high_ capability for

stoppi ng an at thcKEr EHRCGRIEeIwtoAsYt Hrhydihs gfeoof lead or
ot?ﬁﬁ U:&k@et maﬂélrianUSlrp&i|Iﬁ@ﬂéADLHtﬂv\:1s'ﬁgt@%&9rap§9f@$Le nuisance for
at is _partic mpor t ant en the use of sajd
e R ER R i M AR Ry T o
such as those Ihvbd\aleyp kel knek et bhegeml]le@e particularly
| nocent ed.estrlan etc.
endie. §80a, AL SR Bhe BE A psfraiall Haepoe grpat feature a
hlableamblﬁas;y ﬁhrOWPHlalG‘t koahtioideachesondwt wiftheut traversing

ro N L cr S s _vehi.cl e doors, or .
th€\/| n%%%%%‘gn (Igilo ttnﬁs #?Mpsr o%éo‘g?%r%g rrustt‘i1 e RBPRl§o That is
PaE%P¢414MHWhé@P0€¢ﬁnﬁywmgnlths wsencécﬁenﬁ amiigsittibheie tensidered

und@&¥ | OFSrileSls 10hat IUersr | ngchLnBac @f}é%@ %%E}gi&\lfﬁ#l %\?%:rzpsqg for the

being targeted by police action
PORIATHS IARYT. Prbjideorees rrdestaiag. otd.npact have been

known for a |@E&et lﬂf%;e@l?i*ld@f Qasl,éa' tl'naldoilggdﬁpgi'atlons, must
| ead, usually with a hollow_ point. Nowadays t

be nable tq |RAS S tErREgR BACtdSRLdoRaEasies $haan@ffer eprotection to

th@era:eﬁahhal CepRS ek offeﬁm& 8668 Wkt RyibectoLe, PueGever, the
| asti¢, or sonetinmes netal

25 made g E
pr%c tr}a SadUEEpHENBPLE o R r €At 8 BRI GRangikagpl ks ofrajectory,
les@itthgteojiecket Bsud FikReost B Rur@hgt MEnEEdntC Paoph8 L are not
M NANT DEFORMABLE BULLET, PREFERABLY

be’#tﬁ?t%ﬁﬁg Bﬁ?f\/@"l&?e@%tb‘rﬂﬁorst et al. (WD 01/67030
CAl): " SVALL- CAIHSSREPTDEF GRVRELONEPRRIECT| LE AND A

METHOD FOR TH THE SAME' 30
Baungar t ner EPr %%%’Rﬁnﬁl 92 ImBEEERRRTE dRpen known for
a m@@@ﬁeﬁaﬁd wéﬁregllrertlaﬂly(mmdmm Alptially with a hollow

" Pr oj [ P E anmre our nmes de
po.gﬁr 1 I\ﬁ)g{adé Qﬂéséo‘ré]@%ﬁ%tﬁgs d}%é]aem ? l\% Je'%[ (nﬁﬁerlals, and
arezm)‘tlr' Qmelde@é frurnt pngt:dzﬁul lgtthwithl Foté -dbmde generally

madéutéf ng1id@ags” or d@é%?ﬁeguﬁeéﬁpd'%g@%?% s B Lk %%g to create

for hand and ‘shoul I rearns |rneck
eXPANSE 616 RByampigsr oRVATLONe PREIECTREELn - tlﬁ)&\w@a(ﬂmof 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 & Feu Notamment

Pour Armes de Poing et armes & 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), “Projectile with
improved flowering” - Petrovich et al.( US 5 185 495)).
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01/ 02791 A2); "PRQIECTILE" - Wnter (US 5160805),
"Projectile with inproved flowering" - Petrovich et

VED 2405105932 185 495)). WD 2005/ 075932 PCT/ BR2004POUBRENG4/000006
Anot her type of solid nonobloc projectile operation is

based on the inigjRal GGMRIH )éo@&dtlh&l@iﬂolcebrS%éEMe operation

which _features a shape resenbling a star, anot her

issplefedc C@eoﬁ%%ryntmi% BePTRFTE Phe tél@nebwdyet THesky, which

fextrbe fouskhn rdpiir0dagoh Sumnufactandingra dYdoiete geometry
-, Brooks_ (US 5 131 123) and "Internediate article .
w8y R Eh5u1 st pY’%YecFF?%e FagoRforfedafift o"Methods of

manutakbkvirifi@r sedubuéd et Brﬁﬂ@kﬁld@s $31252332Qng “Intermedlate
so@)&gnoboc gj.ectile is a sin

Anather typ l e
2218 Bar o Wb R oPPEISA T Ee OF GERBRUIGR POA & Finally
fdrmgdghnklet0 -hebokyg, (Ueat DBH n'.gzmam mum penetr ation.

Exanpl es of these. are found on "Solid ctiles'

Lufty (US 4 81%"(%%7 arfdP®pr o eEf’?f%" ron Péf%%ePrf’Pﬁc‘élle is a
s12§de1bbpce Toelsial, pwda}:lemtu lces-of oat caeitiesy behetally for big game
hu%)éeggsl ?P%t&%éﬂda%&hﬁ % netq:fatﬁgl i d rmnp ol L% these are found

proj oper a y nean of an In ernal cavity
orw‘ts'mlédcmm:i&htples or-akué';y bféﬁ?ng Bhe 6é%6krmafl “Projectile” -

Ha‘ggfltairon([ﬂ':f t2he2§)4'” ll%g) pr %eggd ﬂc}&%cgﬂ?gye‘cﬁeggur% Bfeery little

generate the targefed expansion exanpl e wou
exXPERPANS| ON PROJECTI LE" - Wnter (WO 97/40334). The

I nventor choosggct oy :‘i@ﬂ??ex”otlﬂ}ﬁg‘m@f S J?:S&Q ol?onc%g.d:chepro:'jectlle

cl assi c_ hol | ow poi nt projectiles conposed a core
orgratas Puckreans i én PPEemﬁkl@éleHews@brfe gmtrpé pin or axis,

beRhgS @Rk 'e@c‘é@ﬂﬁépnpo@il\ém%\f Cﬁ)eTl'ﬁllleMb%!ibJ@ewa,th grooves to

present invention can be better understood

y
SeBRERGY| P HEARIRSERS | CREPGACE ox PRa| GIRGPUPL INAME be “EXPANSION

protrzaeted setwiaker Zﬁ,gdzlgguue§34y n V\,hl ch: ti Figure la
shows a typical_ exa r O] ectlle descri bed in

the present invefit ig enWﬁ cﬁh % rfifal CUMEHES here on
thenod-lmlazl :rmbmcmyl pakit cglropfjusﬁﬂm gori(ﬁjﬂd%léﬁ @Or &l Ofbre and a
.a | Vva e an a .o e ot
saglse Er o fo i ROOU AT ERE, S05ne e HBE dretont, thysniion-
t he prOJ ect| I esum-mmgm UHE NIVENITDNON, W th an

i nternal cavi Uy, of sy bst.anti al | el li %l c hap
this exanpl e, tHe Pargesrt 1(:I}"E)‘Q"snst)‘{g!elc PBnaFf % undeIStOOd by

analyzing the specification text along with the attached set of
Figures, in which:

Figure 1la shows a typical example cE a
projectile described in the present invention, which general
external shape include a main c¢ylindrical portion, a front
portion of generally cgival 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 is used 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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di ameter is situated between the front open portion of
the projectile and the, bottom of the interna
Voansosp7sobei ng said 35 bottoma flat surface. TRI'EBR200&000006
Figure la is used to illustrate one of a plurality of
t r o e, kar OOV .
O S el Ty TParbnd pRosetl MBratiBRbt ChBbves 1o co
£ el ot F$hePEREBR2GO 000006hrpheipg opEcth¢ cordairctile.

purpose of sai Giplal i{y olngheoves igybcalacidyd e of an
t he expansi on or nushroom ng of the projectile. Figure

2P BsiieaItidgapewdfhana afrephatpoetion of truncated
cdHiQLCt khpeW tdhe® L1 QUviRQT t{Pfh Of tgameal ed, Pounded bottom

coni cal . shape, and a cavity with a generally rounded . )
sheRg-om BREPE, B8Png 19 i ndRPT RS on8fof thEs Projectile
iqumyjieedl v trent i &d1des tHei FigRadogs. Ot FiguLQwads worth to

It is alvi%}/s worth o regerrber that both Figure |a
FERFFRGTG Y P HHOEEE sbf ePPalionbR- FPnPEAt Bgyen solely as
noaxdnipliesatile Exgmpeeda is a front viewillustrating a

typi cal projectjle with axi,ally sy trical shaped .

cavity (hexag&i‘rjigi"‘r?hag@1 i A5 hi%s AR e)V > gdﬁjufﬁ:rﬁ‘tlng a
tykriestl vipwjddtidter atwingh a dxi@Eldal  gumejeantiiclad@ wisthaped cavity

axially.s tri.cal, shape vity (hexagonal 15 shape
(hler}]{at%n)séle%g%leef% Pgﬁrgxgméﬁ%é/\é a typical

i nternedi at e sFaperef 2kn aetfaiongi eciew | LLbistatating ta typical

r.gnc er, p: fjr . r g pe | ons oQf

A ek e Y SO 0 ) R R S (Heagonan
Sh@@\ﬁ tp Wil gxepbledirical portion, a generally 20

coni cal / el i pt x¢gl,rRORL i QN ANG, 2: gehes E.Mtg:‘lﬂéd]ng{:éoghape of

portion. Figure 4 illustrates parts of a typica _
a mahflaRiRihol bEyrferrelng hbw ngPeerEenae veffer Chppefirst cold
£o2miSPRYerdli Q¥ sCYlF RERQS 8l Uk ingd sRqubhbe Q% thod typical

copper or copper alloy piece after first cold 25
exg@pdemaPfonSaviHy t ivEithhr & eCWilRBABFGE POEbIfRal ¥ ogenerally

cop8kkiloR11} pt e NHoRRdoR X4 8l Nl g OIS, fRIH Mt tio@ortion.
fore portion formng; the, calibration, annealing, and

surface fini shfFhg2E%  fot EhMREFRTRS geRBFEF f &fm o typical

mahQ€akthl-éhg sequence, showing successively:

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 gquickly 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 loss of original weight, no breakage of the

projectile, performing a fast transfer of energy in the -early
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It is worth observing that all shapes and 30
geonetries described herein refer to both the interna
Ve dosrea3mal geonetries. One of the objects OPCT/BR2004/000006
present invention is to disclose a projectile that
po@88bh Yo ANthdl Ul GlleY.t S8 OLHP; dP UheCXBRRSLAR r B, and avoiding
penetrating soft targets, generating, an expansion of
ungntertiqnaishibe, b BEEPEEAYY YHFESSEnct ure di amet er

nmeasured on thﬁndst&iéﬂ alobhERACtof SWhbaCBreddth NAvLAESon is a
wei g no breakage of_ the rojectile,

of orjgi nal
PrBé?‘FEﬂI?ﬁ ng'af f%?s"tllif'r Rﬁgf@fa‘iﬁs g FarHetRevolipyt Rreaking or
chi¥iy 20 5/t37 5932 AGHYBR2004/ 000006  portion of the

trajectory insjde the s ft en on and avqi din )
uni ntentional ARYPG & E‘Sﬂ‘dar‘iﬁ[ é‘?‘getgre% hél“vengmn is a

propeetcil cofthbbecqitedant nbnlent ican okBed ha¥aeidedt i hetddiall .

easi ly perforajes .hard ets 't out _breakin ,
Jr" changi ng |%"§ O] eé’%J tﬁ'E‘F oBf " I% q(lﬂgntlon is a
prpleﬁmwﬁe|whuehthomogenqns;mumseruétibnt&ﬂlomenhagHSpefiormance in
e dous material. Another object of
th%Hggﬁggéent TAvention is a projectile which
honmbgenous con$t¥ usndtdieral dovesthiafh ey frresente inwentfon is a

pr&ﬁ@ctﬁi@egas‘%f t@cﬁﬁfﬁﬂ(ctu@ a%”oé hr.eéas%pﬂaggg 855{ hew%th existing

present invéntion IS a projectile easy to nmanufac
manyfactuadingnbtptls eodt teohadiagyi-sting nmanufacturi ng

tool s and techpQl Q@¥sedbe: N&EIE bﬁﬂff%é Ty} %BBJ h&ﬁa&&, rifle

any handgun, rifle 15 or shotgun anmunition;
or || FAPtONnS BUIEB 61 eR:  fiened | AR s;oRbTbPTSS of ti'lﬁe essential

st 1ialy i 6 aghd eMed by NOSAERQRIRY BN SENtiehifG the center of
raV|t¥8ahead of the aerodynam c center. The present

IrFiehBirsAdaPt diftfs 2ERedUTEC §°BESETi bed above t hrough
t he conbi nati onaeofpx@aaﬁaqﬂér&tlioﬁsaﬂlaéﬁth AR dbgedssedbscribed

20 in the fo oW n ar a Materjial: The present
abr, DR Pt | GEBAT R ELOR | of |y @CERTE LiGratBioh Of discussed

in silglf®lpbeis) pafragraphieri al which density preferably
ranges fronwfiﬁéi 10..Said material is preferably

copper or a copﬁe#;gé all oy, with a Vickers hardness
preferably rarmmfiengresent4intentibn discleses 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 is normal to the longitudinal 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




Internal Cavity: The projectile features an interna
cavity centered regarding the |ongitudinal axis of
construction. The longitudfnal section of said cavity
preferably presents a generally elliptical 30 shape,
with or_ wthout a cylindrical portion interspersed. In
of the dngrnal °2iadri GRS AeldHaiptedatari pret riorddnpEgs systenm

is the tﬂ&b&n{:n\éﬁntﬁé mbwﬁdd@namsgx@sraﬂlﬁle Gsdchat & sysdieMies in
n which (r) is the radius of ci rcunf erence which

the sampgpign nopat &%@lpsnm UEFTIAT RSt oF ST HEN o[ 06! PREIectile

(i.e. tROGEAc bAdtide thspisfeafilr, gﬁﬂ@fé @=0poi nt which lies
in 35 said Ion%ﬁtudlnal axi s qf the ﬁrDjeCtl|e The

various valUes Ss8tned 1y R T 4_Ee iPe @dc&é’%?%%onds to
the botGMﬁeun&aéeﬂ@ﬁﬁxkalbaﬁitghenwnornal to the

| ongi tudin axjs.of the ec whi ch e up. .the

ber Lot or THp 3065 PREBSHELRI Lt ey IEREIL | Gy Of the
projectﬁ]h‘)pifedhéopreﬂrd: dﬂOéldti’tﬁi esesyist biad reghh@&iqpithl 6hliber of

t he | ongitudinal  axi f t he tile ich.lies in

said pidiBcLild BERF, B elioRd” BIPERLpG k. diahfien of cne
cyllndrxﬁalImerpmoﬁemﬂidhe pfojextitike front end of the

projectile, r . Fo |nst nce t he maxi

val ue of (d)%ﬁgrggng%%stg thé‘ca ot £8mor FhE g Between the
positionmtéremal ticawadlye $ﬁedudéhbnpr@poﬁahﬂns for the

nternal cavidy ofadifie PrOLEEIE Y8 B8N ouaras the

i nvention are defined regaraing t er o
front emyt ofherei ies Qsei ng the cali ber deflned by the dlaneter

of the cyl 'égjidf CAlgiRQr L o&e@%&e@%@ Eﬁ%b?%ééi gcn\%rds the

maxi num val ue I's situated between 't |t|ons
bottom gfhdhe Fﬁ’éliwal“@@refdd= Hdiand d = dmax; m'm - said

radius r deqm§g§§sdpLog@eq%&gﬁéyehemﬁkdﬁjkﬁepréféyﬂile) said

) end where d = 0; said radius r_ decreases progressively
| radius % GRacEs FFen 198t tefltfoft ffeecadt iBprnwRér 2rif Profagtiden -

where d =0 tf:fr aRkimbd xf%fluteh%fpggi@%édl%)s %a'o@ sh8di YScernal
r ranges from 10% t 040% of the caliber of sa

cavity mangegcfrom; 103 Fﬁe4%>ﬂfnﬁﬁﬁv§?b’é3%’f ofatle rp§@|3@§t%l%ﬁ

sai d intergabrecavi ty, fangesotofM200hd xAQKPf sh @ radius r
caliber of the projectile; -where d = dmaxanim (bottom

‘ranges fyrom iy AN PPEEAPY riRii 3R rof rEifyeRlibEm 0f (PRAE Projectile
(roundec Woktae®); t 0 35% of the caliber of said projectile

—Apaximm ranges from 0.50 to 2.5 times the caliber of
said projectile; '

- the transversal and longitudinal cross-sections of
said cavity pregent radial symmetry regarding the longitudinal axis of
sald 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, parallel to the




(rounded botton); dmaxi mumranges fromO0.50 to 2.5

times the caliber of said projectile; - the

transversal and | ongitudi n@l cross-sections of said

cavity present radial symmetry regarding the

| on %ltudlnal axis of said projectile, _being said
central . JORglEyGE@lse @Fish off a ERF cUPEPItidEhedndr o giymaptTically

distribgesdebré@dl {tguesgighaReovdxt 6F NAkr&FROVRSs H® obtained by
%rg+ectlle of the present invention features a
pressur

Ty BreYr oH LTSS PPESIYY 6t RAFCiRbetTOER Brfdie to

form tHdafewxtANy ddnighludimnabyvaaveshdgie ext enBalforacedifcion of
ge projectile, parallel to the 6 centra

ProjectilGgit udi nal axis of the projectile and symmetrically
di stri but erhear purdosd . Al @agaoqyﬁﬁ:aaﬁtglef@f Mafriooss is to

alned by ressure n.the fare
faci1i off 0 PRTRATIThl 17 EAGLGHCTIE o 6 PG FoRiRIPHe The mumber
of groogememahﬂytsopreférahiyogan@éssm@me3otothe Tio¥ erpekt kétition of
gaid grgrg%gggésééééerﬁbihe ?%?g%%ﬁgg%%gld p%gpﬁ%kgghape, and their
length pSOJmetferemedsmv@mbrbrtaaks ng. okhecheunbergthofofyrooyesnternal

. 0 I prefera nges._from3_10.9. The cross
cavity. g (P R B R Rl el Ve RSP by senaes
between t¢.iZangdl a% @Ehaqbr@ tan@ll tdiss séenigiali srex effercabl yrojectile.

superior 13 %Wah Lhe,)eppih teﬁﬁ g%ﬁrﬂéér G H¥ont end

The total cross sectional area sai F ooves or
of the preiectidegds abaewtevm Olamqhdws%f@f th@ecnmsﬁlsectb@s where is

lpcated iQ9abi ﬁﬁeﬁk(ghélggs@rﬂéﬁﬁéjlﬂ%t §gig%%&@%%e%hgﬁ the bullet

. Its extend from near t ont en _ _ _
is mount‘p%ﬁ@cﬁu Fas¢ o tparing eYands hveremwelerhand rpsigesecbpbry said

case crWRBEE kS tlh‘éc%lﬂQeﬁzhe_Lrlcréfﬁgrngcd)rh$f@ Qésgn”%litage,l-%hd said

us renmenber that the is mounted to a case

crimping FrALRI My FRGFAFEI0R %v\@@r cyhtndsiicRer Pobieiany ofatle bullet.

The grd&%@ C&tEned 1&1&1&%d@ﬁ5i§} ifRoRr d8fe t erd! dob!en' 'bnd of the
| ace, and said crinping formng a generatrice on the

pronectléﬁ ERAFNS AASISSAEF bFE JFnaTRe theI ase mOTHR i saVEBSExt end

| ongi t udi makkymfsaraidheckr ot capepyend of the
projectile_to thgﬁgeneratrlce where the case nouth is

crinped. BBt BRFPORt PO (e WBaviCEPEraheHbtorhs either a
three- dmbhﬁﬂabfrdtﬂaeﬁeaﬁcﬂ adr @apuhﬁ e RINQLtR circular perimeter,

that be nal ﬂound d end or a ia surface wth
EPY P SF PBR Bl cFe TRAISDerhg eshl| BBG Gyer RESLon of the
bottam<Mhhhe3caﬁ1&g d) for the regi on of the
These characteristics of solid monobloc construction,
suitable material and hardness (copper or copper alloy and final
annealing to obtain a Vickers hardness of 40 to 70), geometry of the
internal cavity and the external grooves are responsible for the
outstanding performance of the present invention. The bullet will nor
break, even upon hitting hard targets such as a safety glass or multiple
sheets of steel; the bullet will rapidly mushroom or expand and thus is

~ able to generate a rapid transfer of energy into soft targets.




bottom of the cavity. These characteristics of solid
nmonobl oc construction, suitable material and hardness
(copper or copper alloy and final annealing to obtain

a Vickers hardness of 40 to 70), geonetry of the

i nt ernal t he external grooves are
respon5|bIgxw%ﬁmﬁﬁglmgLﬁﬁﬂﬂﬁﬁﬁan gerfornance of the

present i nveathulletThe b I@tesehk!| im@mcibheakn WY enstructed

.upon hittin ard targets such as a safety glass or
ro1towi i P enRal it RERES SRR et w1 | Paprdly

nushroonmoa)eﬁﬁmumhguuftdugrdpar apl ender geEneikat @raferably by

rapid. transf r of ener into_soft_tar. .7 :
cuttingy e OBl Pt oS Ha py dlifrial, such as
copper DnvemmpanWaaaqybe constructed follomnng this general

manuf act ur. e a) tt of a er ¢ nder

bl ank, préﬁe?ag# ng P%U ! saﬁf%@ ort g 84Tt %f%% Y

centeregi pm re rlodgmttuckunatlabkes et esaiidl cykiuckerablamioppereothe
g eometr?oBP eéa C8¥'i %€)15C9| %ltlg% rgocﬂl%tlo]‘:o r el Ifnll Ec%{ﬁﬁnder 11%1 which

erna cavi cen hé™ | ong |tud
the radsa$dVQQMaSndelltﬂkﬁwhlon@rqenﬂaan g@xﬂmﬂnsyoﬁfltﬁﬂh¢ngahLtsald

prelimiir'lg OHQ.J% }{afqzl:'aﬁ} t&om%lga% (Haganaf liﬂlﬁ%de t‘i% E)Ita pure

1 US varl es a rtt ong certaln por IOﬂS 0
cylindriepptehapsaild = pragisitaithhr yaridhthenkdttoay pfysaeay coll indgr may

correspBRl 4Gl Wder foPYs aog%ﬁér@% pre%w}ég“sq';fleg@dﬁmleghgﬁg “towards

constant), and the b ton1o sard cylinder
the botgem rels ﬁélﬁdcwltaf)s@étao?heﬁr Rlaphepiace b oajmwrulsrem?de =
The shafifd MSRLHALEOMRdart e Nk ﬁo%@{tyt Ii% @@ﬂﬁfd@le@r b@ simply
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Those skilled in the art will realize that the
operations encompassed on steps c¢) to h} can be performed using methods
belonging to the current state of the art, and that the description of
one or more of the preferential incorporations of the present invention
does not limit its scope of application, which ig in fact limited only

by the set as defined in claims attached herein.
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