"PROCESS FOR MANUFACTURI NG TRACKABLE AMMUNI TI ON'. The present invention
refers to a process for manufacturing anmunition | abeled with a sequence of

char act erwwowbesa3omk! ows i dentification nmultiple data iteosBrRReingossi d
sequence of characters | aser-engravediin one or nore conponents of said
ammuni tion, affording positive identification upon retrieval of an engraved
conponent of said ammunition, even if it is already fired. BACKGROUND OF
THE | NVENTI ON Public safety is a point of ever-increasing inmportance in the

society we live in. In &pgk I,F§§1t extpo 0Nt MAlNURACHES I fir @%pﬁﬁi their
anmuni ti apguk$raeni ndi spensab ai d, which though hlﬂg Fy de'gl rabl e

difficult to i nplenment Lve establl n f nition ori once
made feasible, would cerfal n*@e%erat on' the v%\girkegfrlgrrlr\%sfl Ba?ges"’g%r%nar kabl y
i mprovi ngxahhéapanfbngranmxmﬁuttliemagehabeefsed espanéi bl 2 f aredteepieng poiblic

safet ylﬁd require.the ava i .of a pracess for indelible
markl Pdfﬁ a’rﬁm?“fﬁf h %&ﬁﬂa’%&ﬁﬁfﬁf&tj\h a)rL’r t&le S Rifar 4atF ol PR
identlfl@aihansaimesﬂuan&@ obf t BRapreSens aventtafrhsedhenposidiye
identification of ammunition fromretrieval and inspection of one of its

engr avedM@6fApoReRPsneBYen aft efaiHe AMAUALELER. i sagﬁéﬁﬂl“ﬁn PR&1 bt ésent

document ; qappupi £LPDoh S ugehl ned: asfhe eenmlet engehvol cakhdge case,
projectile, propellant and prinmer, with all these el enents assenbl ed such

as to fopmid giughetbony el nid titte iEe g cadifuhi te®n and
10 BACKGROUND OF THE INVENTION

Public gafety 1is a point of ever-increasing
importance in the society we live 1in. In this context,
control of wuse of firearms and their ammuniticons is an
indispenzable aid, which  though  highly desirable, is

15 difficult to implement. Positive establishment of ammunition
origin, once made feasible, would certainly aid on the work
of investigators, remarkably improving the performance of the
agencies responsible for keeping public safety. That would
require the availability of a process for indelible marking

20 of the ammunition manufactured with elements that allow its
identification. |

The purpose of the present inveﬁtian is the
positive identification of ammunition from retrieval and
inspection of one of its engraved components, even after the

25 ammunition is spent.

In the present document, ammunition is
defined as the complete set of cartridge case, projectile,
propéllant and primer, with all these elements assembled such
as to form a single body, being the terms ammunition and

30 cartridge deemed synonymous.

Cartridge <case 1s herein defined as the

cylindrical, conical or bottle-shaped capsule of the



cartridge deenmed synonynous. Cartridge case is herein defined as the
cylindrical, conical or bottle-shaped capsule of thecartridge, in which are

assenbl edwbheogarsbrser use and the projectile, containingpalrsr2b@/oopel | ant
(typi cal I ysnokel ess powder) . The cartridge case features an el enent naned
extractor groove collar or cannelure, typically placed in the area near the
case base, which purpose is to aid in the process of enpty case ektraction
after the cartridge is fired. SATATE OF THE ART The cu rrent state of the

art regargipg amn “;LB' Qb AENLLLT CALIOR 148 1 8hd ﬁ%&’ih&%eq?\%oeo E{?(? qhQraving
of a small anmount’ of data i1 n sone amrunition conponent. rmal Ty said

engr avi ngroseperfor nedomsehaningal | yldy prress- ptrappilignthe dat@ dalltyhe out er
face of ghe ¢ éégid %_caze %p.cln sone C%E@%idges tnp n%RHéELis1placed
on the | APSFEIoBUt BPYFEES of TheCRAFETTHhe “E58e. T AT t&rat el S-S t1HE dat a
may be engnayesktusidigt epludguescSuchr as sianhkluseyetepiosalby pladedrinting
techq%ques . . The current state of the art fe%%ures sone, dr awbacks..

Regardi ny"'t hBSprE&s- "EREmMSiNTy TR deR > ne" vk Ct hBY B @batks tRs ARl 11

requiremept phoPESYi 8ES MBAYS AU @x0frR@RALAaUSERLe B HeesSnsianpieng di es,
specific for each of the production batches to be engraved, which adds to
the gl obBlr#@nuf acturing cost. Said cost increases with the manufacture of

extra press-stanpi ng di esars@: &% it ke possi bl e the repl acenent of any
di e accidental |y damaged during the engraving process. For short- run
bat ches (i.e. reduced The current state of the art regarding

10 ammunition identification de is restricted to the engraving
of a small amouﬁt of data in some ammunition component.
Normally said engraving is performed
mechanically by press-stamping the data in the outer face of
the cartridge case base. In some cartridges the marking is
15 placed on the lateral outer face of the cartridge case.
Alternatively, the data may be engraved using
techniques such as silk~screen or similar printing
techniques.
The current state of the art features some
20 drawbacks. Regarding the press-stamping method, one of the
drawbacks 1s the requirement of previous manufacture of non-
reusable press-stamping dies, specific for each of the
preoduction batches to be engraved, which adds to the global
manufacturing cost. Said cost increases with the manufacture
25 of extra press-stamping dies, so as to make possible the
replacement of any die accidentally damaged during the
engraving process. For short-run batches (i.e. reduced
series), the cost of press-stamping dies might add a lot to
the global manufacturing cost. One must also consider the
30 progressive wear of the press-stamping die even under normal
use, which may eventually compromise the quality/readability

of the engraved data.



series) , the cost of press-stanping dies mght add a lot to the gl obal
manuf acturing cost. One nust al so consider the progressive wear of the
pr ess- st anpi2o@/@dbweeven under normal use, which may everRrrtuaR2y04@00PL0M Se
the quality/ readability of the engrased data. The need to change the press
-stanping die (or conversely the printing screen for silk-screen | abeling)
upon changi ng the recorded data between batches manufactured in succession
entails an idle time which increases the manufacturing and operati onal

costs, demanding interveption Of t%o%q’)!afnig% @@pﬁﬁggs_bé@%&qq ih%ce?n%epi ence

of the engravings made by press stanping or si screen 1S ragility of
t he engravimgrasly arthaso cartimiod ges tesemd Ifionrg 5 1idgrrakeaselalsetomglermezh Bot h

the press;sr in (s eci%il dLtlhev Ly shal | ow S) an%silk—screen and
simlar %%?%gtgz‘ﬁni%uceosf eedyn 151 ggéy“’é(e?gaé%b’lcl%igg y el as?tfﬁlﬁiefi ted to
i npact s andcsesam ngenaadls he asi | kidlor eehiat sowtheénd t drfcadeswst h the
passage of t'%me, t hus conproni si ng gEe durtabi i tl)r/ 05, t he, nmar ki nxgs‘. | n ot her
wor ds, tfigse %%E%‘Fﬂi%ue%“&?éi%‘é‘@ Beti P dat ST ThdbPFBFE T HeWi ng
reliabilbtyspoOcie- piapesed.identification system The consideration of the
ever-present risk of intentional counterf eiture of the identification
mar ki ngs expose further dRidHeni BrREEBENIFe Et atle® oP N HE IdrES t8Fhi ques.
The ver y,pogjitiani 86zl dd1eowarkings naimel Ly dhim feghitn theoputigre face of
the case base or the lateral outer face of the case) allows easy access of
the tool 8ngypieRd | yaasedairn the a@hdtrecds orhafd e/ engraved Uver kilrgs. I n
the ﬁﬁseCBEC L1¥5§Cpﬁgﬂpg1§H§C?§§k¥gstampings (specially the wvery
szhallow ones) and silk-screen and similar printing techniques
tend to locose readability when submitted to impacts and
scraping, and the silk-screen also tend to fade with the
passage of time, thus compromising the durability of the
15 markings. In other words, these techniques vyield a labeling
that ig not indelible, denying reliability to the proposed
identification system.
The congsideration of the ever-present risk of
intentional counterfeiture of the ididentification markings
20 exposgse further inconveniences Qf the state of the art
techniques. The very positioning of the markings (normally
limited to the outer face of the case base or the lateral
outer face of the case) allows easy access of the tools
typically used in the adulteration of the engraved markings.
25 In the «case of manufacturing succegsive
batches of cartridges made up of different materials (plastic
and brass, for instance)}, the engraving devices of the state
of the art require the interruption of the productive process
to allow the adjustment of the engraving equipment to the new
30 material, which normally feature different superficial
hardness, density, etc. which render said adjustments

mandatory.



bat ches of cartridges made up of different materials (plastic and brass,
for instance), the engraving devices of the state of the art require the
i nt erruptwonoefosdtse productive process to all ow the adj petrmrrbosmboitobe
engravi ng equi pnment to the new nmaterial, which normally feature different
superficial hardness, density, etc. which render said adjustnents
mandat ory. Anot her drawback identified in some exanples of the state of the
art is the limted quantity of information that can be di splayed by the
engraving, which s usuallyhdmdedat pamanul acteies .3 paliher. ands tape of
amunition. Finally, the placenent of the engraving step of the state of
the art oh theefissatparofof thbhe produtti ohhti néimehed touiimcityt atle
failure i yst e m st ak, Ldentifi i.0 e neous_taqtal ,counting in
a given %§¥%E§a§¥§§,g%%%ah%% Qgi%lgﬁé%¥géﬁg igh%eé§g¥%éﬁﬁ?Tl%EﬁFQﬁlﬁhe
el ement sushatlw | Libetpart tof tdaeudamunrérpn befloberi t sndssemnpley mit he
final_product, being said elenent submtted to other processes before it is
act ua | y2E4RhBI ¥y in the ammunition. BRI EF DESCRI PTION OF THE DRAW NGS The
present invention can berheitss, uwkenstoaddionmt hend eadi ngriofy thep
foll ow ng description along with the attached figures, erein: Figure 1
i Il ust ra@éstaesﬁgét@ gfathen aFtewiofthe Jddritsh dife tactfor dith g 1 ¥4 He Py esent
i nventi oni nEi gwrgs? £l uysidiaties cbher safercanty i dge of skgur tnidsvayv Wi th
the projectile separated fromthe cartridge case;

identification, erronsous total counting in a given batch,

10 etc.), because said engraving is performed in one of the
elements that will be part of the ammunition before its

assembly in the final product, being said element submitted

u

to other processes before 1t 135 actually assembled in the
ammunition.
15 BRIEF DESCRIPTION OF THE DRAWINGS
The present invention can be better
understood from the reading of the following description
along with the attached fiqures, wherein:
Figure 1 illustrates a side elevation view of
20 a cartridge according to the present invention:
Figure 2 illustrates the same cartridge of
Figure 1, now with the projectile separated from the
cartridge case:;
Figure 3 illustrates a rear plan view of the
25 ammunition, presenting the external face of the case base;
Figure 4 illustrates a sectional wview taken
along line AA on Figure 1, presenting a reduction of the
original thickness of the cartridge case (2) wall in the
region of engraving of the identification characters.
30 Figure 5 illustrates a perspective view of

the engraving station including the laser beam generator, the



Figure 3 illustrates a rear plan view of the anmunition, presenting the

external face of the case base; Figure Aillustrates a sectional view taken
al ong i ngoAdosofssgure 1 , presenting a reduction of tlpeT®R200408H198

t hi ckness of the cartridge case (2) wall in the region of engraving of the
identification characters. Figure 5 illustrates a perspective view of the

engraving station including the | aser beam generator, thepositioning cradle
and the conveyor cylinder according to the present invention;, Figure 6

illustrates. a side el evation view of the engrayi station indicating the
spaci ng 2”petwesd ¢ hcelqggl\ﬁ/erangur éecgogyeyﬁg %ggéPg’gEn%?%T o tens” gtr{ﬁe t he
surface ppedbentengraradcaccording to the present invention; Figure 7
illustrates a schematic flowchart of th rocess disclosed in the present

i nventi on, DESCRI PTI ON 5&9FH€ Eﬁﬁéﬁﬁﬁéﬁaiﬁgna ?H@ee?i%¥ﬁﬁ%93fﬁhe' e up the
present trpvenhhenvihfere adiena isel Rftihgerind i gpddony charretees (the , the
cartridge case (2) , an extraction groove (3)., the outer face of the case
base Y 4)1othe pifhere (9h) the hkagrioj eereret(5) e herikgilon Birkate dot t om of

the grooye {R)-dha eic%otrl&gnlﬁurtba%ﬁetBrQ@e@Qgiﬁy@r%i(c@): , the engraving

station (7) contalining the I"'aser beam generator (8), the lens (9) that ains

the | aser, the positionifigwradl eifloytantetheé comasedd coylf iowerhartl) . The
process of Lfle Brese Jinventlan, as.Lhe Loljow ag, eeeut | on or der
Ext rusi on an ress- stanping of the cartridge case , di nensi onal
control, assenbly of théESGREATIONaPF THE INVENTION
16 Amcong the elements that make up the present
invention, there are a zet of identification characters (1},
the cartridge case (2), an extraction groove (3}, the outer
face of the case base (4), the primer (4a), the projectile
(5), the region of the bottom of the groove (3) that is the
15 surface to be engraved (6), the engraving station (7)
containing the laser beam generator (8), the lens (9) that
aims the laser, the positioning cradle (10) and the conveyor
cylinder (11).
The process of the present invention has the
20 following execution order:

Extrusion and press-stamping of the cartridge
case (2), dimensional control, assembly of the primer (4da),
loading of the propellant and assembly with the projectile
{5), tumbling (cleaning of the case (2)) Lo ensure precision

25 of the laser engraving), visual inspection, engraving of the
identification characters (1) and packaging in carton boxes
and labeled outer packings, followed by shipping.

In the procegs according to the present
invention, the engraving of the identification characters (1)

30 is performed by means of a laser beam generator (8) that
sweeps the surface to be engraved (6) and prints said

characters through a process of selective elimination of



| oadi ng of the propellant and assenbly with the projectile (5) , tunbling
(cleaning of the case (2) ) to ensure precision of the | aser engraving),

vi sual i nwpecdd@mesengravi ng of the identification charactrarodkporsd
packagi ng in carton boxes and | abel edeéout er packi ngs, followed by shi pping.
In the process according to the present invention, the engraving of the
identification characters (1) is perfornmed by neans of a | aser beam
generator (8) that sweeps the surface to be engraved (6) and prints sai d

charact ef,g+ £ by ough, 2 waqc&%aq%fs ¢l egtive-ghidjaat ign %gqgatéﬁﬁr

cartridges (1) are conveye to t e engraving station (7 ?d of a
conveyor stgtiaderd 7{ 1¥ith Wien anhchfng-Khéw@ﬁbnamuéi@ﬁemhe1éhgrd%ﬂng

cLaton (Theyibhe ST {dothcer o 61 Sty DUt 00,5, PASIALGN 16, ¢r 8l (10

(known in nane o
reqU|reneatttndpﬂsumafgoddomenbotaﬂncenofatrnaaiﬁammam@s boaemsurelahat t he

di st ance i s kept tween th ce of the l.aser amaimng |ens (9)
and the $Ghedie T Bhongravaarye)sy iiih (e | Rim qao baCH K dnd

cal i ber efinanmeiRtil oRcHEeBecRefPeCd | i EnPesé t ig@RldNg- €F Bshea (D) of Wh<h gauge
ensures the proper spaci ng between the case (2),and the |aser bean1a|n1ng

| ens (9)5YSTHB baste Pardretdrd tté‘ecﬁlﬁf’FdF‘the‘)l-l as®r F T sk Bfeet &htthe

wavel englbyby £a88M 81 O f 1 8GUENGYan f élmﬂk@m&q$pl@peémﬁtt§@eﬁ¢cﬁfa of the
| aser beam and the focal distance b" . The em ssion frequency f" .|s rel ated

to the eher§y aeftarty t%anshith ethdy %%eml%%ere@@%drl@b 3htht c3 ot
[T CANPNCLES JARNRL 818, dEeDeT 2 PERELL ALL Ofo @qunf cHALOUeNE ee Wil 2
snmoot her finishing of the surface he plan di spl acenent spe€d v of the

| aser beamnis ehsweotd \the proper spacing between the case (2) and the

laser beam aiming lens (9).

The basic parameters to control the laser
emission are the wavelength “A”, emission frequency “f”, plan
15 displacement speed “w” of the laser bkeam and the focal
distance “p”. The emission frequency “f” is related to the
energy actually transmitted by the laser beam, so that lower
frequencies generate deeper penetration and higher
frequencies vield a smoother finishing of the surface. The
20 plan displacement speed “vw” of the laser beam 1is directly
related to the manufacturing rate, being however limited by

the finishing standard requirements.

It is important to consider the physical
phenomenon involved in the laser engraving as implemented in
25 the present invention. Considering the risk of accidental
ignition of the case (2) contents (propellants, primer,
etc.), it 1is fundamental to avoid any major temperature
increase of the case (2) wupon engraving the identification
characters (1). Conversely, from a strictly commercial point
30 of wview, it 1s desirable to make the time spent in the
engraving step the shortest possible, favoring a high

production rate and cutting costs. Therefore it is desirable



related to the manufacturing rate, being however Iimted by the finishing
standard requirenents. It is inportant to consider the physical phenonenon

i nvol ved wo 2vdwmsbmser engraving as inplenented in the pres@r004¥ensi on.
Consi dering the risk of accidental igmition of the case (2) contents
(propellants, prinmer, etc.), it is fundanental to avoid any major
tenperature increase of the case (2) upon engraving the identification
characters (1). Conversely, froma strictly commercial point of view, it is

desi rabl eof 0. 0Rke: L 1] TRcRRRNl, LD the.SOal A g f en bhe Rbanlept,
possi bl e, favoring a high production rate and cutti'ng cost §. erefore it
i s desirapketio 8sidbbbshrantespiontsseubet ween shéepyeaant piodectian, speed.

Said co om se i s secured, in the resent invention, thraough reci se
controlngﬁrPH% f 8cdl" “GiStancd cﬂofgﬁhgﬁfasg?a egﬁﬁgégﬁefoﬁ eﬁﬂ$a€?%g. A
concent r abedransk st eadydf dous ehgtheih@sed beancaht oxBed QuidCKs teady

pul verization of the material in the region to be engraved due to the

concent r aPFOR 6f tthe &fsiedy 193hsth tTE. 2 HoWeVer PEhyerd i aamd the

concentr akiep; gnsures there %Jiioﬂ@e acsufdd ci eny rapmynt gok naid er+gg ound
the focal point to ensure quick dissipation of this energy with no major

i ncr easecehcehbrehken (2f t efREUFE, LRSS ShRed i nlowkeer d)hist @eEY dent a
firing ofahbecARRURLLLON, duLlag. Lhevenar ay ng st ep. SJ@CEM alfs, i he

i mportance of using a specific positioning cradle (10 or each type and
cal i ber of amiuairt popundhicbh énsalepoihée éngeaviing ifiper foeaedatioh t he

ceslol OB, BALANGR I B PLSLANGE COLERSRONIIAD 1t e gyt e
il lustratempepatposesthuf dcpeefiegrete risk of accidental firing of
the ammunition during the engraving step. That explains the
importance of wusing a specific positioning cradle (10} for
each type and caliber of ammunition, which ensurez the
15 engraving is performed with the ideal focal distance ™p7,
salid distance corresponding to the distance between the
ammunition and the laser beam aiming lens (9}.
For illustrative purposes, in a preferred
exxample of the present invention, the cycle time of the
20 engraving step is 2.5 seconds, while the positioning cradle
{10) remains actually still inside the engraving station (7)
tor 1.7 seconds, enough for the safe and precise of a set of
five identification characters (1).
Besides the safety considerations
25 contemplated during the engraving step itself, the laser
engraving as implemented in the present invention observes
the importance of the depth limits of said engraving. The
lower 1limit is that in which the identification characters
(1} are no longer indelible, being in fact shallow enough to
30 threaten readability on account of accidental impacts and
scraping and/or compromising the durability of the labeling.

The bottom limit is that in which the thickness of the (2)



exanple of the present invention, the cycle tinme of the engraving step is
2.5 seconds, while the positioning cradle (10) renmains actually stil

i nsi de t hwoengwm@yiseg station (7) for 1.7 seconds, enouglrcirmr2thmosnge and
precise of a set of five identificati®en characters (1) . Besides the safety
consi derations contenpl ated during the engraving step itself, the |aser
engraving as inplenented in the present invention observes the inportance
of the depth limts of said engraving. The lower limt is that in which the

identifi b on. char (; re l.anger .indel.ihle [ [ ct
shaIIOM/g%%%g Stggtﬁgég%%%J%égggbf1|P§%o% agcgunt o% %%%?den épm%%ﬁacts and
scr api nguaddsoralcbeprloarisiarg temesudur abi lity of the | abeling. The bottom

limt is that in which the thickpess of th | s so reduced i n the
points o f engraving tha?’téﬁa?%gbfétﬁﬁbe%fr%%%2%%F3§%ﬁ%n3r5%§%%meﬂt) f

ragi |l i zabEontbt thebtietehti cmatsabngenesat olfiitde Isefygasicent (tredital sheet

| yi ng_ beneath_[that is, _f ragilization of the material even tough a certain
mni Ml ERREKABLEETOR BF ed&fvtAteCidHd 975" t heUdRodnt Y 2 idhefynal

transf er egdckn®s4 hes Qi heyersicdp ,0fapthe engraved sheet (in contact with the
prinmer, propellant, etc.) becones relevant, increasing the risk o f

accidental firing o f the afRanidiesRt THe 2eIFEY péreBFARECDY e APl i cant
establ i spedeEhal e aSSWHN G A8 RNERLIRT (8PERREQ-D @1 80URLe 0 fher,and the
original thickness o f the case (2) wall to e", the preferential critical
limts woubdeblent, nethe) oldgongs: P Bivant,2 Ongmedsimy £he, rigk of
100 accidental firing of the ammunition.
The tests performed by  the Applicant
established that, assuming the engrawving depth to be equal to
“p” and the original thickness of the case (2) wall to “e”,
the preferential critical limits would be in the order of:
13 P win = 20 um
Pmax = 0,1.8
The present invention implements a
codification system that uses only and exactly five
characters {alphanumeric or not) for the identification of
20 the features of interest on a given ammunition. The list of
said features is flexible and rather long, including the name
and file data of the ammunition buyer, batch number, date of
purchase, technical characteristics of the ammunition and
many other information. The correspondence hetween this
25 ammunition data string and the specific sequence of five
identification characters (1) engraved in one or more of its
component elements 1is biunivocal. In other words, each
sequence of five identification characters (1) corresponds to
a data string that 1is wunique for the ammunition thus
30 identified, and to each data string corresponds one unigque
sequence of five identification characters (1). The databank

that associates the data strings and the sequences of five



The present invention inplenents a codification systemthat uses only and
exactly five characters (al phanuneric OL not) for. the identification of

t he feat weeedosdsser est on a gi ven amunition. The |i spcofBRRa&oi®AL Ur €S
is flexible and rather |long, including the name and file data of the
ammuni ti on buyer, batch nunber, date of purchase, technical characteristics
of the amunition and many other information. The correspondence between
this ammunition data string and the speci fic sequence of five

| dent i £ ¢at phe chay gt etie, (- snoraved 4 41 anes of, LS 0814 5. Geponent

el ements™i |un|vocal uence Of
identifi aad:il ombmmmuaﬁns (1.33) emibes@on'ds tdmla/ dauahstrnzag thaturiisy uni que
for the amunition thus ach data string corresponds one

ecntl ibid’ g
uni que s84tiRrte” 01T IWcle eati & hg? tters (1) . The databank that

associ ates the data strimgs Laa‘td dﬂ1qlsze=quei@©e$fmf:dtwﬁi dieatdftead i On
characters (1) is stored b the manuf acturer, and consultation is allowed
to duly 0Ehofl2BACEREIRT t Y agRReT R_L abe@ i t'6 pit i 62RGer 241N The use

of five jdentidd caldiencaharasters.d ) bhabiehat-acterd zedihe Pissete
invention is not random bei gg in fact critical for its feasibility. The

poi nt | sSupkagurdfacofcate casehizh Waildhbai FRepede@cht ded fach mdtact not
pl an, g Qﬁ tﬁtﬁf %g%'cﬂ akhe #’5 ﬁu 4 U@%BEBE of g SReq fLe ammuni tion
t at the e

cali ber nsi erl ng t aser amaimng lens (9) noves
al ong a hpeczbnt alarrﬂnunetmat dad ibamgert hendai df@mﬁ@dﬁiengnctéiatl tthis plain

L0 PEF, 138515, ) A0, DSLuP e e e e AL LA STl A Che

the regi on Dcﬁn@@gﬂ’aﬁﬁ: nsgald tcihasindleready, beenis plain to see that the
distance hetween the laser beam aiming lens (9) and the
surface to be engraved in the ammunition varies as the laser
beam sweeps the region of engraving. It has already been

15 pointed out that the keeping of this distance is critical for
the laser beam focus, and thus for itz performance.
Furthermore, the first and the last characters in the
sequence of five identification characters (1) tend to offer

the laser beam aiming lens (9) a surface already well

20 inclined (that is, a non-perpendicular incidence), favaring
the distortion of the characters fto be engraved. Therefore,

in order to ensure readability of 211 the identification
characters (1), it would be best it the total number of
engraved characters 1is small, compounded by the fact that a

25 large number of characters would require a Jlonger interval
with the positioning cradle (10) sitting still inside the
engraving station (7), reducing the production rate. However,

the largest the number of identification characters (1), the
larger the number of different characters combinations

30 possible, enhancing the number of codifications available for
use. Aware of the aspects already discussed, the Applicant

judges that the use of exactly five characters (alphanumeric



poi nted out that the keeping of this distance is critical for the |aser
beam focus, and thus for its performance. Furthernore, the first and the

| ast charwot2edcn3b1s6t he sequence of five identification ebamaeber®mo©d) tend
to offer the |aser beamaimng lens (® a surface already well inclined
(that is, a non-perpendicular incidence) , favoring the distortion of the
characters to be engraved. Therefore, in order to ensure readability of al
the identification characters (1) , it would be best if the total nunber of

engr avedo harAgL eppel 5. STRI L poGONROUNded by, LhSSaGH dhalca,Lar og quimber of

characters woul'd require a Fonger tnterval w positioning cradle (10)
sitting $imltatnsdenchecergrtagiengast aghdn (7) , reduci ng the production
rate. However, the larg t he .nunber of..dentifjcation character 1 ,
the larger the nunber oﬁééﬁ%?Q§QéHF éharé%?ergg%%%biégtiéﬁ?sﬁ é?ibﬁ%%
enhanci ngmp benenutivbed  addicadifdlcatdgarse afaiflraktenf bn tise. ddwal acaferithe
aspeg%s alLready_di scussed, .the Applican$ j udges t hat ﬂ?e of exactly

h
five thaPhct®? 1338 pRERIhETESY 6 OFf er 8%a?gobd 2 ”Fi § Ut o se

bet ween hbe:| imdit atd10ny and advantagss atigndpudl t erpathyel yiodd wpul d be
possible to inplenment an additional degree of freedomin the displacenent

of the |akefubranm af ihfd Ifeddops) thespegsmebernl Phw heC BRI RAFE not

alony a horizoptal hin@q bubibhstegd along.a & redl apopec ¢hal fallows the

perimeter of the cartridge case (2) . This would allow the engraving of

nore t hahdéi Vel iaentdr i carhemacharact er L)1) wiltthout conpropd@iigng

eatnbll et onical shetial g etaue [ ase beamimda 1L

(becausebthe - would hit the cartridge case (2) surface
perpendicularly} or laser focus imprecision (because the
zpacing would he kept constant). In exchange for that, a new,
specific system calibration would be required £for each

15  ammunition, according to its caliber.

The engraving of the identification
characters (1) according to the present invention can be
accomplished in several parts of the cartridge case (2},
being preferential the engraving inside the reduced-diameter

200 ring which lies near the outer face of the cartridge case
base (4), known in the industry as extractor groove {(3). The
function of the extractor groove (3) is to orient the gystem
for ejection of the fired cases (2.

Some types and calibers of ammunition do not

25 feature the extractor groove (3) in their original form. In
this cases it is possible to introduce the forming of an
extractor groove (3) upon milling the cartridge case (2) or
else choose fto engrave the identification characters (1) on
another part of the ammunition (on the side of the cartridge

300 case (2}, for example).

The Applicant has also considered the

alternative of engraving the identification characters (1) in



spaci ng woul d be kept constant) . In exchange for that, a new, specific

systemcalibration would be required for each ammunition, according to its
cal i ber. wbeosngvmei ng of the identification characterspCl)BrRac@mociong to

the present invention can be acconplighed in several parts of the cartridge
case (Z , being preferential the engraving inside the reduced-dianeter ring
which lies near the outer face of the cartridge case base (4), known in the
i ndustry as extractor groove (3) . The function of the extractor gtoove (3)

is toorient the.systemfor.ejection.of the fired cases . (2). Song types and
cal i ber SJUB? aﬁﬁ*ﬁﬁlefy“i%b €do ndr fééﬁiﬁ”elrfghehké?( TaC or%1 ro&\(ﬁ’é)o(r§) inﬁu’[%ei r
original atesmating hils ¢easesoft the pessbhkest asisntiadude tbhe tf,orsuarg of an
extractor groove (3) upon m|ling the cartridge.case &é} or el se ghoose to
engrave he Foderft #1004t | BACHA At e "AGR anbt %3? 1 €61 Re Q%rruni tion
(on the shde ofnd hesgaidiriidge Gase fi2kd,f orcexanphg) . tibe Apptdcadds has

al so considered the alternative of engraving the identification characters
(1) ihthenpeajaetdide (5), choosing however to ignore this alternative in

view of the drawbacks aSﬁggi%h%Qmﬁﬁ;!an%HEEoﬁs oL examl&iers the |
war pi ng/ fragnmentation of the projectile (5) once the ammunition is fired,
r ender i nglthenzhiaractesgotinteadabl e 2 Therifriasdnton nviem i bv &lesascorfsi der s
the alternal}ve.dheRost khahi olo A, VELLELEAR! 07 Shep DyoEANS, ofcdasar
readi ng 1 nmedi a?ety pStream of ¥ he engraving stati or?rr(gg/)q , Serving as an
addi ti onaV) y eseurtegt ascleckaqutiopernzandr4 siiegreal tpechoerkameepefr tdrel
nanuﬂﬁctfg{égkéfstkg% ggﬂgnce of the manufacturing instructions
originally presented to the system.

‘The present invention also considers the
alternative disposition of 'multiple engraving of the same
codes in other positions on the same cartridge case (2) {on

15 the extraction groove (3), on the lateral ocuter face of case
{2a), etc.) ensuring positive identification even when one of
the characters has suffered some sort of damage that impairs
its readability.

The present invention also considers the

20 alternative disposition of engraving the identification
characterzs (1) on the inner lateral face of the cartridge
case (2b), by means of adequate placement of mirrcrs or other
reflective means inside the cartridge case (2) that would
deflect the laser beam during the engraving step.

25 The present invention contemplates, with no
major modifications, the option of engraving an empty
cartridge case (2), to be sold in this condition for
subsequent assembly of the ammunition by the purchaser.

Alternatively, the engraving of the

30 manufacturer’s name, caliber and type of cartridge case (2)

in a non-coded manner which is typical of the current state

of the art, normally performed by press-stamping of the outer



originally presented to the system The present invention also considers
the alternative disposition of multiple engraving of the sane codes in

ot her poswbIi2006%39186t he sane cartridge case (2) (on the extrmRbo4m00®E00Ve
(3) , onthe lateral outer face of care (2a), etc.) ensuring positive
identification even when one of the characters has suffered sone sort of
damage that inpairs its readability. The present invention also considers
the alternative disposition of engraving the identification characters (1)

on the i teral of t cartrid cas )., b n f adequate
ol acement ooF Rr FhEs GRGiRE Prfonii e ane e b (b BB 185 case
(2) that lesdldedef drecig thedeasersilbgdmrdao hgathesedgiavihg stepavilie

present invention contenpl ates, with no major nopdificatiqgns, the option of
engravinSQanq%lr?ptyl e g cise %Qﬁr?CE%#%megng Ph t Hi'E coRbFTFon for
subsequentyassedbl yTiof s tdieaegB U tiHen e tputi ehasehemd renbatpyed y, the
engravi ng of the manufacturer's_nane, caliber and type of cartridge case
(2) ih aShoRtboewet nadrek tAH TRt FEn YRR cataRtr e c‘?f? s iak SRS he art,

normal | yopenboeied, by 10Le8$18a0PHRY B the auherbaesref dhgpLartsigge case
base (4) , could be replaced by a | aser engraving process simlar to that

used i n FReCehgy R4 Y- t he identification characters (1) of the present

invention. This change ifthe g@gggﬁgturhqgeggggge dhese significant
advant ages fromthe standpoi nt of physical space occupation,

f1 exi bi | pdaghoaged whenmarfagtedr et pr dbessianttesotrce eforidry. aThe

prestt hHMSEtiC¥hJ§§Fe”E% Mgy worth mentioning a remarkable

simplification in the tracking and identification of

ammunition already shipped in case of an eventual, post-
purchaée technical revigion {(i.e. technical recall}.

Another adwvantage of the present invention is

15 that there is no mechanical contact between the engraving
device and the ammunition, thug eliminating the wear of the
components and ensuring a consistent guality standard along
the whole engraving process, regardless of the number of unit
engraved.

20 Ancther advantage of the present invention is
that the laser engraving device operates reqularly regardless
of the material that makes up he engraved element of the
ammunition, allowing quick handling of material changes
through simple adjustment of the frequency “f” of the laser

25 beam, something that is easy to implement through computer
rescurces, which would not compromise production rate in the
event of sequenced manufacture of ammunition batches made up
of different materials (plastic and brass, for instance).

An interesting, practical aspect of the

30 engraving depth limits adopted by the Applicant in the
present invention 1s related to the eventual process of

adulteration and unauthorized reuse of fired cartridge cases



advant ages when conpared to the current state of the art. Anong these, it
is worth nmentioning a remarkable sinplification in the tracking and

i denti fi owbI2066/03076amTuni tion al ready shi pped in case of pam/preentodsedos

post purchase technical revision (i.e.13technical recall). Another advantage
of the present invention is that there is o nechanical contact between the
engravi ng device and the amunition, thus elimnating the wear of the
conponents and ensuring a consistent quality standalLd al ong t he whol e eng

Lavi ng pgg essyregargless, of the,nupber of.ni toengraved, AQR&%%&ed

advant age of the present invention 1s that the |aset engravi ng’ device
oper at eschegateety, regaradhles soofnddes smtyerticamiflAdpombkbsthp begemgedved

el enent of the a nition, allow ng quick handling of, material changes
Chrough SIRBFE® allp udz kBne 8P LR hENTT by o1 GHEY EPTRsEhd Bekh Bhanet hi ng
that is easysta idfpl@mdctdr=Qugibweanputidriresources; phil Cdhwop | wouniod

conprom se production rate in the event of s%quenced manuf actur e of

anmmu tiBﬁ“@%ch%% hatecUBr8Y1 1y f fof et ikt er? S W% Het¥ e hd- HHHSs, for

instanceihe AchubbbfiEsSttROnqP asti el espPecidpd the- epgy aviog,depth limts
adopted by the Apg[lcant in the present invention is related to the
event ual tP? o&695CHEOBAAEt &t MBI upRRRHOM &R Feuski @fngit-edlieal t ri dge

cases(2) chat R0l od oa@dﬂhrsgﬁr% - therar gidq.%AtYag%ngﬂ'@ﬁQfEth.ﬁJd?rFttﬁ{e& it

woul d be necessary to mll/p the.eﬁgraved surface to make snmooth once
agai n, ahtpbemgniderorengfavehe hempwvsey oprehasactardhiogever tiHis

further polishi woul.d render the new engraving unfeasible, because it
woul reggéé”$%gg%%Tuégﬁ$al strength of the cartridge case (2) because of

The choice of the bottom of the extractor
groove (3) az the preferential region for engraving the
identification characters, ag recommended 1in *the present
invention, offers as an additional advantage the fact that

15 the metallic surface of the bottom of the extractor groove is
easier to engrave than, for instance, the lateral face of the
case (2) which presents a smaller thickness and can also be
polished/milled. Furthermore, the small dimensions and the
very geometry of the extractor groove hinder the access of

20  the tools normally used to adulterate engraved markings, thus
contributing to preserve the trackability of the ammunition.

The fact that the engraving of the
identification characters (1) is performed immediately before
the packaging of the ammunition in carton boxes (and

25 subsequently outer packings duly labeled with bar codes)
remarkably reduces the probability of control system error
(counting errors, undue inclusion of cartridges (1) in a
batch, etc.). Associated to the alternative disposition of a
verification step using laser reading immediately upstream

300 the engraving station (7), this “late engraving” practically
eliminates the possibility of discrepancies between the

ammunition which was intended to be placed inside the package



the reduction of the m ninmum preserved wall thickness. That characterizes
an i nportant safety advantage derived fromthe inplenentation of the

engr avi ngwpnrogsssisaccordi ng to the present invention. TheTBRRI@G®OOMst he
bottom of the extractor gLoove (3) asi4the preferential region for engraving
the identification characters, as recomended in the present invention,
offers as an additional advantage the fact that the netallic surface of the
bottom of the extractor groove is easier to engrave than, for instance, the
| ateral face,of the.case (2)_ which se .a. snaller thickness and can

al so be %@ i§ﬁ85/ arﬁHUIaég;Y Ifijertt%er??r%}?gec?' tﬂ?éfss’rrﬁlglrf’% iﬁ%nsﬁ%ﬁgggﬁ%st e very
geonet r yepbrivdies exdvactare ,griooves dw noler tiides atees sagfe e tobdtsecharamal |y
used to ulterate engraved rkings, thus. contributi to preserve the
FFackat of % 556 The A (1o VAL PHBETE RAET tHE erigiahy it "ot e
identification charact ersnugrRIaIp@pPborordILmMedi ately before the packagi ng
of the ammunition in carton boxes (and subsequently outer packings duly

| abel®ed with bar codes) Teharke®isF T edtRitsihe ficobalt | i ¥YE of PR o

system ef fOLn{ CAUN 4 NG E1F1GF Sipindue 1ienehbushonngfiseal L1 dgese ( lﬁeiirﬂ; a
batch, etc.). Associated to the alternative disposition of a verification

st ep usi agpheser theadengofnrbdpat efy thpsticsarhtthelsrgrad iy sitat iige (7)
this "late engraving” practically elimnates the possibility of

di screpanci es bet ween the amunition which was intended to be placed inside
t he packageand that actUdidse gekslpadked. Thé s arésowr Ltk obakrgar éshean

enor {ypus-adyvapt age, . in Vview \f t_t;e __Isapf,:{%t aspect.s rel at ed (jgo he. .preci se

t r acki ngf%?t e%%“% KHRuHPE i"or(lz%unti}i“ a5y soi e HBUSTR A}_‘tAﬁbL LI TY

by the practical examples proposed for illustrative purposes,
being possible to introduce modifications in form and
detailing without departing from the spirit and scope of the

invention as defined by the following set of claims.



The process contenplated in the present invention is clearly applicable to
an industrial scale, being assured the reproduction of the results observed
during itwodesalzoweent . Those skilled in the art will olpgeBraoddveofoact that
the uses of the present invention areisnot limted by the practical exanples
proposed for illustrative purposes, being possible to introduce
nodi fications in formand detailing without departing fromthe spirit and
scope of the invention as defined by the follow ng set of clains.Wat is
claimed is : 1 . A procggsfqry mnyfagt yei.ng trackabl e ammunition nade up
of a case (2) featuring an extractor groove (3), a cartridge case base (4),
an prinmer (4a) and a projectil @qdpesswhépei nmbhef engnaimag tofaddele
identification characters (1) .of said a ition is perfornmed by selective
pul ver i Z&TOM o haf'eeF e‘Héué’é b e Of) & SRSy gghfa“be%f% & nini mal
penet r at  eo@epth) j nat barengagyi pg=pobaks i(9) pr ehernadilne i n4the orader of 20
mm , being the maxi num penetration depth "p" preferably in the order of
0,1. % ,Pbeitg-PefPhed hsrehe FAPUETEr “VheIpéet thit | bie deptiFaid® e the
original chhigkness of)the case (Fhmualthon? is AdrRoess fiof sandackuring
trackabl e ammunition according to claim1l , wherein the set of
i denti f i eatVomn zHardct@dr atterotnsapd Bimiafed off i 8 brederbbl Rt dvgiaved at
the bottom of Lhg; fX{r ACLAk Groove L3hn- % - the PEARESS fOr JRAYLaGtUri ng
trackabl & aﬁnun?t%oh a 63r§fng to 5%§%n1f'or‘2 ,'mﬁere%ngt e engraving of
each typeraherdaly bern of tlamumidd on ases?@ speci flbeing the maximum

10 penetration depth “p” preferably in the order of 0,1l.e, being

“P” defined as the walue of the penetration depth and “e” the

original thickness of the case (2} wall.

2. A process for manufacturing trackable
ammunition according to claim 1, wherein the set of
15 identification characters (1) of said ammunition is

prreferably engraved at the hottom of the extractor groove
(31.
3. A process for manufacturing trackable
ammunition according to claim 1 or 2, wherein the engraving
20 of each type and caliber of ammunition uses a specific
positioning cradle ({10) capable of keeping a previously set
distance “A” between the ammunition and the lower surface of
the laser beam aiming lens (5).
4. A process for manufacturing trackable
25 ammunition according to any of the claims from 1 to 3,
wherein the code engraved in the ammunition preferably uses
five identification characters (1), alphanumeric or not, for
identification of the specific characteristics of interest
for each unit of ammunition that is manufactured.
30 5. A process for manufacturing trackable
ammunition according to any of the claims from 1 to 4,

wherein the engraving of the identification characters (1) is



positioning cradle (10) capable of keeping a previously set distance A"
between the anmmunition and the | ower surface of the | aser beamaimng | ens
(9) . 4 .wéwssmsens for manufacturing trackabl e anmunit ipom/BQowodog t o any
of the clains from1l to 3, wherein tfse code engraved in the anmunition
preferably uses five identification characters (1), al phanunmeric or not,
for identification of the specific characteristics of interest for each
unit of ammunition that is nmanufactured. 5 . A process for manufacturing
trackabl g nition according to an f t -1 fromlto 4 , wherein
t he engr gegﬁgy%?ét%g“%%e%eﬁﬁ ca fiOOC)Lr‘l9 %ﬁ%r g@?gﬁghﬁgﬁfsggﬁgfp%@?%di ately
bef ore thetpackhagi ngpiofohdle amaodridron, ofi t la t hesept | epalipl aceseinte of a

| aser readi devi stream.of the packing.device, being said |aser
r eadi ng HB‘@FE%HIBaﬁ;F& gg%f p&?@&ﬂgngg?ﬁgc%'ong}%ﬂ‘gnc’?}aﬁ%t a&&%% hie® H&tH act ur e
i nstruct HeRscand: fhg BOMUS t i @k Agtd4al lthepackedistency between the

9 ¥

5 manufacture instructions and the ammunition actually packed.



