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present invention relates to a safety systemparticularly for a small arns
projectile for a small arns weapon. In our European Patent EP-B-0363079

prrorably Tired froma cartridge wih a propeliant oharge ¢ ner /IMMEIMIRI

the projectile conprises a generally cylindrical casing, a warhead ., cx

assenbly, said warhead being hollow to accombdate an expl osi ve
an initiator therefor, the casing being forned with a firing pi m (Hmmﬁ E‘m 'm

bi ased to a safety position and | ocked=ih the safety position b

one spring biased safety pin, wherein the spring biased safety pin &0
adapted to rel ease on exit of ShreTpsv§TEMFORA PROBOTILEEUSEUZZ] e of the smal |
arm weapon. EP-H 0363079 t hus descrl bes a projectile having a mechani cal

safety means fog,retainin |r| in in.the safety

nechani cal saf eE&;‘ sc%}ﬁ:)l’l q?'gaﬁel&ﬁ'&ssp Png®bi gggﬁggaf ﬁY?QBF‘n

ext endi ng pan:‘rl:a.lmﬂ@rtllye ﬁmrsaofsmalié. tarmsgprojecinile ofarea ismall adrms bore
in the tir i P%n to prevent axial novenent of the firing pin. The safety

pinis radially retained by the cartrldgli> There is a drawback assgciated
with this arrand@meRr ENrapean: BTV & HheRe 1% ArSERibedy) |

armtherle S smaslavem%siqw&l ;péatimdﬁér a h}\&&lﬁtbdﬂ'e aréapon bhéfeﬁiﬂigs t he
Proj ectl e g ecel er an a ecel erat| rc Lo e to
the firi ngué. B 9ot dn 3 EREFEfadR  Wist T | PSR LiANE" Hheke crARPRIST L
to the saf whenein b?heh@mmiatbm mmlmlﬁeen a hgeperaddyanaylhndricahg pin

prevents epagling) Oh U&@:h%’&fcﬁtasﬂéﬂbléﬂ“ sak e wiltidad ObEEnyS HMAIKRP MR bY
the spring_bi as&agEf orce acti

retained | REFPEREdfEe, AR amlasiys %9§aPE?>;’ge%gftgﬂ“%‘3ﬁg‘ﬁrﬁﬁgrs nEhe

force has resdbgd helingt iormefetwith nar firving plia fsprimg pbias€de taf fact of
this is togdeby pbgifish %@flééi&dorﬂ %Te' ssféwy %oif@ﬁn Ob} 5@0999&(or
about 10 netres or npre re |a F@f élcon uatﬁE

SEP 2002 - 5be°GRELR| Piated BRRRCHEI, YBeraln RheiGu Sl siacr SoREts

t hat t ar gepi$naissadaptednyge relbeaseboneagiyeaf drhie gues]ect ke stoém2Eheo 30
met res canﬁgg,glawg)fs 8 Eﬁgiﬂe‘lfhelde%yo\‘r A further drawback with this

arrangenent 1s ere 1s on one safety means for retainjng,the firing
pin in the saf eFF"ﬁdQFFF@HS’ Tﬁ?t“é‘ | degcrdbesy 2 tPrehereidee Pﬂ‘éf‘“?hea
expl osi ve meehgaicall gafetynindaaisdar oramxiirdingy the tthiarivsf gdin pixm tkeane

di sl odged [ u J.‘.L}]% ar Qﬂgﬂ%

exarrplg Iﬁag%ghegéé{%}s)s&? egneé’:gl 2l %%3@%&?8 sugdgest s thée use
of a cheni t8P5& NS FR%EHRT | Riaged: safety PF@ prERBALRg nermal TRaFRe The
chem cal sakésy afeaise ifitireespin| apdr lotateabint abradddie dorse nin ethal

i nter posedﬂzﬂﬁgesﬂh%& ?&Je'%ncﬂ RVt ] qﬂﬁ@&&@@c held @Y POid 1 tn Of ThEe

casi ng. The siLve nmater,i | s connected to a bore at the
rear of th& 3§Yn§1§d11§cEﬂfhélﬂwoﬁ&ﬂ:la&h?dcH&rEﬁesﬁa?ﬁﬁf‘ g8-is activated by
the expl osi on ofhefre [Hsopel dpavbabkr gesvbdatedewith) atiiid ea:max&gendntl n

t hi b
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firing pi nthedpibfesei pé yeRsingstd h&e@éDéﬁ&&é | éndlef el st saOioni toiog

till th t e f t el h
orof ecti | ctPokboapHEisd 3 BRel iaind oG VAR, hrd WL fIEA, Be” k"
conbust i bl tnithatpye Fhecshean @qmaamltml ttior ithe m#% pinsb¥rhehe
proj ecti| eaeged@ration: betueelt tHEdd fid dric THe L8k %ﬂ%ﬂGQGSI ve
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period, paryitheaspyindg hiwssdoior fioreei actingmon whe gdhecThecfi¥ling pina

mej or dravwpacknuls Fdtdihed'eld 1tLCshtet§Ipbbetisn by YHeA!sdAdtPNPrRL LI ON.
Only when the shear force has reduced will the safety pin
release the firing pin. The effect of this is to delay the
arming of the projectile by at least 0.1 seconds (or about 10
metres), or more reliably 0.2 to 0.3 seconds, which equates




A further problem associated wth this arrangenent is that manuf ack LﬁEiPniﬁUZ
constraints can result in the conbustible adhesive material being
insufficiently reliable to ensure that i 2 4 SEP 2002 - 3 any delay in
arm ng equates to about 3 netres fromthe user when the projectile is
fired. It is known, e.g. fromFR-A~-0 424 890, US-A-2 53~ B55 and US-A-2 564
797, that wholly nmechanical contrivances can be 5 used to effect safety

| atching of firing pins in Projectile fuses, and that a firing pine can be
used, whilst so |atched, to hold an initiator in a safe condition, against
forces urging it into an arned conditi%n: None of these prior

speci fications,. .hoyeve enyvi sages royi si on of reased 10, safety in
hgndl i ng HMES ﬁq'lé'sﬁe ‘r‘rtéa?ft ?ﬁg%ﬂl gf"gs R SRS | @ A8 PEandthat cZu
saf ety | dtadgetsiatcshert sanggneannoti benéngalgw dard baven | gapeyets iof
response 3§ggfj§nggr§%v%°|ﬁn al ys' & | beNEn Psgaasrevf\lg E&eCt of the present

I nvention 1s to provi has a saf ety nmeans

for retainingf FYrther Aravback sekth yt"b&sﬁll'riﬂf"iﬂ*‘}%’rt tiP f¥haththere
rel easi ngig myi bh&gsﬁtatgnméﬁﬂbl e6k| pEtoin g ctied annenmj 0p e S aREquent

f Al t th t] t i d 20
ahel| Car RASEEY ORISR ChRREe Clp' Ao RBrRiRd LEY SherBbory chall Hhe °
saf ety nespldsdver gharge ngowld ibe rlglpu.nteth acmeetbplpys m bhepsamty 0
firing. AL'BQ-I ria%rc:aﬁh@ &iél%?éé‘efﬁn?%@t £1PYR #:Pé‘ dite b I arms

projectile which ety neans for re ning 25 a |r|ng pinin a
saf ety pckﬁltﬂ%r@%%dot Fon Ex3pPAei-ch operates to delay the arming of the

projectile on Ifr orderi BodaddFréss e&neﬁd Q:rwmaﬁg kb-=p-d1 §9¢79 Ol saf ety
nmeans

there is té}eov?;&é’fd ‘g\ ér?al F §¥r"grﬁgg %%Q; %%‘sgf’s'%‘rgleald%}r% ) gﬁonrﬁ?I ?\2
pr 0j ect i Imechanidadi mafetyyoeans.| Sl'hteumea\icédsﬁﬂgelta\/lmﬁ}nm in¢ludaes novabl e
S5 firing Pifhyer of combustible adhesive material interposed between
the firing pin and an adjacent hollow portion of the casing.
The combustible adhesive material is connected to a bore at
the rear of the casing adjacent a propellant charge so that
it is activated by the explosion of the propellant charge when
the projectile is fired.

In this arrangement the combustible adhesive material
retains the firing pin in its safe position for a pre-
determined period once the projectile has been fired. This
prevents any shear forces being generated between the firing
pin and the safety pin as the projectile decelerates on
hitting still air. In this way ejection of the safety pin
occurs immediately the projectile leaves the muzzle of the
small arm. The time taken for the combustible adhesive
material to release the firing pin and thus arm the projectile
is determined by the characteristics of the combustible
adhesive material.

A problem with this arrangement is that the combustible
adhesive material may deteriorate and become unstable if
stored for a prolonged period, particularly if the adhesive
is in any way defective. This is a major drawback if a long
shelf life is required as is usual for ammunition.

A further problem associated with this arrangement is
that manufacturing constraints can result in the combustible
adhesive material being insufficiently reliable to ensure that



a war head having an expl osive charge; and an initiator having safe2ah@EP 2002
arnmed conditions and capable, when in its arned condition and when i npi nged
by said firing pin, of detonating the explosive charge of said 10 war head:
wherein the casing also contains safety rel ease neans for rel easably
restraining the firing pin, against resilient force, in a safety position
whereby said initiator is held in its safe condition, against an arm ng
force tending to urge 15 the initiator towards the a.-nod condition:
characterised by the safety rel eaSe3ndans conprising first and second
mechani cal neans: wherein said first nechanical noans_ includes at |east one
conpon@hY d8h3yr kBt AFMLBIHLETNALRE bPeabRuteSpowices, finmm Xhe gises

experi qreadtRa ﬁfa?egtgiethg Pipd@ctile; and wherein said second nechani cal
means i ncl ugges, at, | east one ¢onpo I SPO a onf L.gur SO _as to be
ej ect ed frogft%% Qi Wen%FH@ gﬁ%‘é‘gt %%I%gavgg'gﬁg ﬁnggsp%? itting
sai d r @S-Rr2ni56fori®F ,t cthaty ewlsal Ly f mechan peal acentirdoancsisd &n ibeti ator to
an ext ak Loy aied it i . I ' | t Ltion.
Accord as, cop heeRck isdeetyl 13tehikp O3 iaTRd Fihd S BEBRLCOLRLL O1,

bi ased £48R8d andi that a plkring ping fan ba usedunwhidatpsei iabahed,
engager@nthdlid hah NenitiaR@rPiih | & PaFe3eomd Bt VoS algalhst NEdPEes VY the
initiator ,can not ,be armed until the firing phn i S % fron1tfe safety
posi ti HTIARY eﬁﬂgﬁec?r’f r BFPefe SORALtiLR-T  Nong %%’(?fe- BYIQF will be
under stspedifheaatibtnsabibowevert, envigagescthhepeowisdpnesénincraased
accglneratl d t Lty. pi gal | S o] epti L4
expg'ro?e!%tcﬂgg'gn §§ce ea?l;‘ti?ig% o] I‘éet %glen)ﬁf%,'og?j agt[(fmlrgt,( 00‘85 V\#g‘ﬁ%*fed in the
chambedngepangdestdlyl a¢tiveenechanigalsasafety o|lahrhemawhich ke t he

firing déisrig‘n'adt hgn8af e Rfidd O a0Nb@ PRI 2 ikrfd FuH ofitﬁcgglsgbﬁggontaor ces
| ess thq& 00% to _prevent £§C|ggntal armng of the projectile prior to
firingditFermnE GUPNERe inctBEsIHFENG PEPG®ABans will protect the user it
t he proj ect iRneob3eatcofiethel pyasdhid rimvent idar i8g tbapdbvidesensmalbe
accsl r@&{o « ADPLA t he, pLQj il 1d | n he | gss than
5008’.5‘3 réo{ka%&:{%%éjffér)i lﬁhfgpn(ﬁlats’, caauéggsteg tl)‘gea\rﬂé egggdg{é;goén%hsal C gaf ety
posi ti cﬁiré-ﬂlgypﬂl‘neﬁntheﬂpg%?iécﬂ‘?ﬂlé:% Peder tpr E4rARg aRPy rRARASHBEN t he
first ajne semaihgedian ol BRI dationl5 dFeraccebetationa poedeser m ned
SeqUeNGindedudht! WER oR° £iring.
Another object of the present invention is to provide a
20 small arms projectile which has at least two mechanically
independent safety means for retaining a firing pin in a
safety position prior to firing.
Anothar object of the present invention is to provide a
small arms projectile which has a safety means for retaining
25 a firing pin in a safety position prior to firing which
operates to delay tha arming of the projectile on firing in
a more reliable manner than hitherto known safety means.



effective. Inthis way if one of the nmechanical neans fails the OtT%rSE’W?BUZ
prevent novenent of the firing pin fromthe safety position. Since the
safety rel ease nmeans has rel easabl e neans whi ch are nechanical, restraint
of the firing pinis 20 inproved and probl ens associated Wth chem cal
degradation are avoided. Furthernore, this can prevent the firing pin
novi ng towards the initiator when the projectile has been fired and is
still in the chanber or bore of the small arm Preferably, said firing pin
includes a separate axially 25 novable dase portion. Conveniently, said
frangi bl e conponent conprises a shear pin positioned to support said base
portion prior tAccording té aheagpegcf [the Prespathénientionethaernecidd neans
is rel eas it Qe | &4 | iy te 2%l th ase
port i on | oS aad A sadLL AR RAASIIY ek AL TREBRCEapon! et
appl i ed tcP’E‘Héq}'ég’@ FOMPESFLBA i ring can therefore be used to rel ease the
firing pin from tgenérasly necbabaralkcasdngs havihg &R 203alldy movabbeher
enbodi te EE%giaE&gngible conponent conprises a diacoidal glass el enent

di spose bejfvve sai'd base portion and the casing to support said base
portion prior td®waghess dRving pnopspiperdveschpgge:t BRAf | rst nechani cal

means is rel easg fi_rnamﬂa%rfiﬁwgmzi Ngdfe | Rirld alarieddl cBRYSERBNHEOf ahle base
portion in a direction ﬁ{va fromthe bator.  The accel.erat]| for

I ni : n es
Bopl i od t FARADISasbhAB 17 obES dried FABSLEAOR neidplten Haineet BY: eRddce ¢ e
firing pinfirimatipdnfi rof rdetomatdalg mehss. etpldvivenichiitge ofe saddngth
of the {ﬁ ?q#gale element is sufficient to withstand accel eration forces
applied*to .%%{se portion of up to 500qg. In this way, the frangible
el enent will redieteinthakcastng tdleqpconsednsesatety realaase means: £0&t ure

w T Preveph: aaa a1 Leaeeh iR ngN A RASEiRANG 04N byl ceblboniandy from

the initia prior iring. Accordingly, “the frandi,ble el.ement prevents

rel ease of EPFER£ jin r‘?gsﬁifﬁtf!'rg?rﬂ'ﬁjemi‘ rh’tfg%é/tﬁf Ii"’g'i tﬂrcd'ﬁtn?‘&é ef-Br ati on

forces areitgpsafe tondieidmsecagmiristommherminhe foogectending tir sdgeThe

accel er gbi oo SLEEA AP dithidh e 2inldd d¥hlitdorgnd Lhe base portion, on
e an t '

firing are considera I n I's way_the frangi ble el enent ca e made
Teled Rg

sufficiently stPRATAEELTHe9%t BYd HockEFREYS £8 MeAMINEPFRIFHSr to
firing. Mgepgerand headddonddimrdcalerearass be readily fabricated 25 and

roferred har FREREA caidh el EGRq T toaPd TROLIEEL M 2ddar Bne
its armed comgibnent lopnsgracked dsoubearfranaibler pihdreseanse tPetRei s of
sai d cagpN@erdls experienced on firing of the projectile; and

wherein said second mechanical means includes at least
one component disposed and configured so as to be ajected from
tha ecasing when the projectile leaves the weapon parmitting
said resilient force to move said firing pin away from said

25 initiator to an extent allowing said initiator to be urged
inte its armed condition.

Accordingly, the initiator is movable between an unarmed
position and a biased armad position, but is retained in the
unarmed position by engagement with the firing pin in the

30 safety position. In this way the initiator can not be armed
until the firing pin is moved from the safety position and
disengaged from the initiator.



2 4 SEP 2002 Consequently, the initiator can only rotate to the ﬁ%gsggp 2002
arnmed position once the firing pin has disengaged on firing. In a

enbodi ment, the resilient force applied to the firing pin is provided by a
conpression spring having 5 sufficient stiffness to prevent the firing pin
noving into the initiator due to decel eration experienced by the projectile
asp it leaves the nuzzle of a small arm Since the firing pinis biased in
an axial direction away fromthe initiator, this can prevent novenent of

the firing 1Q pin towards the initiaterSi mmediately the projectile exits

the nuzzle of the small arm In this case, the firing pin strikes the
initiator onIy’ﬂhewilmeh@xﬂﬁdttﬁﬁcédpahas1ﬂh§tabgeev1€awmmﬂ¥gﬂlyaedaid

second me d«@cleﬁte% 1&%%1&{1%@%1%&@:?@9 se{piyapiy. 15
Thus, the sa et p|n can be ra restralned i n cartri |ch
the projed®i P@‘h ﬁ%opr%?ctkhﬁpwi 11; RXREXIANCS, Hnl ?‘f%ﬁi]’r%??{?'és? ai ned
?K flbns wWhetweer 10,0008 aad 4/5,000gsiwiemetibydt ha ithecrcldmiser f af eaof

e bor I n
fromthﬁéﬂﬁ%aﬁ%“%ekﬁc%é fattny rdiddle M defli O (X iheS
within a shont idi shenceafétyr pesiting tore m.’gieabionh@%hacgaheraﬁion
preferred ggbods "™hbgs r?psfd | Ongﬁf%&ﬂ{eh&cﬂaﬁgxt@&e ﬂrﬁ’i/ﬁ?egffehe

rel ease in opposite radia |re avol of the
proj ecti | epm‘fﬁfrlt %a:i’l‘é-é’é'n tp fagingy ol bt wasth

pl u][ ality méass apill qizng:efama:hwm&h&aulmedhprb:bgeagau.as&st hecadsngmyu or
to firi t

projectTTe %%@%%ﬁ%ﬁ%% dﬂ*ﬁ g:lrgeql'hg g g%BELQ%EE%ne \3?%&(:%% ??ﬁlied
prevents efectherpesieqti Fevthbl@ﬁﬁﬁhﬁbhﬁnbeolegﬁl§h§§cé9@9hechan|caI
means unti | Salﬁoﬂéebefnmb Cfl(‘zlirnig ;me £s eehi108dand e faheayerntrog ng

25 2002 -Yal¥| sftety RFutelon it The  Sherere PERLLR Rapc BoFR, FdZadl
a stabilisand ohky:Whanrnpthfthgﬂﬁinsanﬁmdlsccaadpuechamhmaﬁpusemslhaaentact
Wi th thegs e gch aklhgsedPAEN, Breddtdrignedd JBAENEER! tBEHY - longer be
effective. In this way if one of the mechanical means fails
the other will prevent movement of the firing pin £from the
safety position. Since the safety ralease means has releasable
means which are mechanical, restraint of the firing pin 1s
20 improved and problems associated with chemical degradation are
avoided. Furthermore, this can prevent the firing pin moving
towards the initiator when the projectile has been fired and
is still in the chamber or bore of the small arm.
Preferably, said firing pin includes a separate axially
25 movable base portion.
Conveniently, said frangible component comprises a shear
pin positioned to support said base portion prior to firing
of the projectile,
Thus, the first mechanical means is released from the
30 firing pin by initial axial movement of the base portion in
a direction away from the initiator. The acceleration forces

applied to the base portion on firing can therefore be used
to releasa the firing pin from the first mechanical means.




5 Conveniently, said initiator is constructed to generate, when in2ik SEP 2002
arnmed condition, an initiating explosive charge in response to inpact
thereon of said firing pin and conprises neans for causing said initiating
expl osi ve charge to conformto a predeterm ned shape about an initiator

axis 10 and wherein said initiator axis is msaligned with the axis of
notion of said firing pin when held in its safe condition. In a particular
case, when the axis of said initiator is msaligned with the axis of notion
of said firing pin, shielding mans is Lngecposed between the initiating
charge 15 and that of said warhead. In a particular enbodiment, said

initiating expl % \ehdt 0 @i gkl B‘iﬁ‘l.d' ?rﬁn%ﬂlé Ven?BEHBEPf:Pmﬂggvs%gi d

shield conpri rtion of .said &tructure on W
descri bed, 3; %%@]Iqqﬁj alenent, 43 anpsed t‘?Ftr"@Q# eftdd thagacportion
acconpanyi rapdirtive ngasingwhbchuppoft%SEB BaG2 portidn @riod t6 fivengi cal

crass-sect 'd’f‘ ﬁﬂee ectile of one arrangenent renoved froma 3
(7.56 er‘r) 12 gau 35 ajr% df’d Figure 2 is a cross-section viewsimlar to

Figure 1%nd 5 of&&BL | Beghamicale meansnjenweleabieglrirdn i tha
cross- sect nmi\ﬂgevpﬁ nbyainielﬂ OdkEal ABYeRBAYS of Rl gﬁ}gé fR&Erif%{x] dmher

ar r angenent ure 4 i's a cross-sectiqn Vi ew Si m ar t shows
a projectil® Jéﬂ‘%&t&% AHRYy |°F§tt%@nﬂ'6’d1 Wﬂ‘%%%ﬁh? nFRFEEBN:
Fi gures 5( Aprlied(t) the paselpbrtionsoaed:‘ulrdngwca\nﬁ tHerdferérbe used

al t er nat t t r n t hat
Shown 1 n 1 RS ﬁﬁ%ﬁ@% LIUERE iU g o e U SRR ERPARE ThigahS.

condi ti r espe @A ientLy o the gﬁrenqthsoﬁ @h@sirmilhire Ve ksmenovwlag a
further al tsarmwaxﬁ ed;@twﬂﬁ@t&naet &@EElEEQtﬂ.Ght e AP e ¢h the

ts,to.t n_f | t f
Che ol | - Bahe 835308 B B’ bR Gogr. L its, alln Ebe SranaibLS pLRRERT ©
reference tWildi ggredilvt Hereakj sbenl ctlid) piro jfemtide wish £ibed| butwet tead
(2) and a halduewasivia i %)rev-gﬁ% 542 3.%&&&@& DEYHE U e WOLOHED O

confi guration,.about centra formed | S_1nstan
al uni ni l}%t L{:rﬁﬁ“ % 2‘)"%?% REOREQ 3ﬁlﬁ+égsepar ately
formed castings ﬁmtmncuia'cbw.t hthmtﬁr&mgkbng atamentn prletrdnian il ddse of

external |y gy eaflegingr t baR ( Hrof té}?ecaﬂarelaesranum&qr N4 dnd qagm@d
portion (5) on t he The war head and casin ra J ol ne 0 er
i medi at el V¥ tg é‘g’ﬂﬁef aFeappld %@tsﬁ RRxEI9R %la%rsn@w 3)

i sI pr gvi deldbm;tdrcw!rimxial fipee. ('fnhewbccélaeag&anoofamsg ?Qlﬁd Yeoouted| e
o0 Pen PR S ol el Bl Wt lch. Lo UG 4l gl geciSlat v
in this way the frangible elemant can be made sufficiently
strong to withstand shock loads due to mis-handling prior to
firing.

Moreover, the frangible element can be readily fabricated

25 and its breaking strength reliably controlled during
manufacture,

It is preferred that the initiator is urged to move from
its safe condition to its armed condition by rotating about
an axis perpendicular to the axis of said casing.

30



2 4 ~FP 2002 -l1o0 contacting an expl osive charge initiator (23) V\/n;chp {
| ocated in the warhead. The firing pin (7) also includes a stabil¥s r‘éﬁ’di@gz
portion (9) adjacent the needle portion, a reduced dianeter shaft portion
(10) adjacent the stabilising disc and a base portion (11). The stabilising
disc (9) and base portion (11) have an external dianmeter which is
substantially the sane as the internal dianeter of the axial bore (6). The
base potion (11) includes an annular recess (12) on its side adjacent the
reduced shaft portion (10). In the dra®i rg the firing pin (7) is shown in
its safety position. The firing pin (7) is retained in this position by a
safety rel easecomgdquantlo)) ivhel deegiatpori myo@maﬁ tice hedes Miladed

traini jn. the f f di trical it i bi d
satety pi AEIPAFOSLRIAN, @ge s S HEINg SR PHE MAFRERIPES PRE FAF IS ans
in the form of Im drdthear femogilmeatdi theetesthi et orceh appdfisd/ tm the( 13)

h d s ) \ i 3
?L?oﬁgﬁbo?§£§2§6)ﬁﬁgiéﬁiﬁﬁﬁﬁﬂg- PRI ou ofipredsfidh F3pring havid§
casi ng P3puff ot Eness G?B?rﬁﬁﬁﬂ"&d&% Himing piomaving detosfdes
shaft porihotiétbr wWhecltol aezederatiohe dmmccﬁcarwethao?tbgac@fnbhe

st epped t hroughbore (1 ._The,shaft_portion_(18) of the safety pin has an
external Bfatbt ?amécﬁg?smgﬁﬁé?aﬁfiﬁl f'&‘)s{l‘ﬁeaéﬁma as the internal dianeter

of the reducedSincereths foringeiof iahblasedutihhn axialk dixsstsiom aspy ng
(19) is peoymdeflai BnfReakdrgetndisd@ B pirdrtOdfemditt SEEPPRE Elrqughbore
(16) a ars upon the pin.ca o;tmn,él? tQ blastheiﬁgoet prn (C13)
radi al [11]3 BEFV\E‘P rdsy esé'l’éﬁagpgs pegiadtely fhe iRFiRctk G@éﬁ(ﬂ@hﬁy
engﬁg_enelnmuw'zl.é ofiethe ramel piarn(.7)In Athilshaaser,elchiec fdxdagt bd ns sftatikesi ns
each inc r e,sha Ltion
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formed of a resilient material such as copper, or nmay be noulded into their
final formof plastics or a



2 ~ SEP 2002 - 12 noul dable netal such as alum nium Although tQﬁL @gqnmz'
invention is described with reference to fins it is appreciated that the
invention also refers to projectiles not including fins. The warhead
assenbly (2) is fornmed of an alum nium casting of a generally cylindrical
configuration and includes a doned _forward end. The doned forward end
conjoins the cylindrical portion which extends dowwardly towards the
casing (3). The hollow portion of the warhead (2) is provided with an
expl osive (29), for exanple A5. The bl-odk -of explosive (29) is in this
particul ar enbodi nent provided wth a central bore (31) for the
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ef1 nes part
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degrees apaﬁécoJ@%ééHér*ﬂﬂr rleaRs .S provided with a vvedge shape slot (41)
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bal | bearings hagﬁ g iﬁ:dcg'g?e gﬂgﬁn cﬁ giti%.ﬂ%f YGt i on
of e care

is that the melg ust ed by ans of
the utilisamisaldgnede ol ethe\axit ahd okiRR OF bhRL be%arlr Rbdint her

of course t'ame@unﬁ Oﬁebﬁbaﬂeeieéeib@seaowaméﬂ eaeenrhummn@e chiaregeed by

pIaC|ng ar t various positions in varying nunbers within
t he SEﬁ %b € °§ %I fh e materi al forntng the warhead (2). In
-

use the expl05|vénchamganduuﬂans;mhnnxnﬁhtx)%ﬁ#ﬁeﬂa Lathog 9mm&9s#ya

interfitted rb&eﬂe’a&@ﬁed ﬁéb ﬁﬁdat BEplli kkakerubedtePanidl isaned srinRi n.
The casing C%% assenb é oS ni n the franglble di sc el ement (15)
at the base SGfPf] é°BoFeP?r%1? o ?ﬁiga ?ﬂﬁ P49 once the f icing pin (4)

i s introduced infTbet héanventifs) . wihd sabutybpln§°€$8}bade t B¥h W% oRfced
to the bage iﬁ%ﬁ%ﬂt@ﬁﬁssﬁﬂl@mwi’%t hrg#@reABePOthi Okhil7)aconidunyiaicet v
pins (13) retal in it essed-in condition the firing pin (7) is then
in retai ned 453% Qasépefﬁigg5|tlon and the casing (3) and the warhead (2)
may be then screwed together. If in this position the projectile is
accidental ly dropped even with the cartridge casing renoved the concussion
will not release the firing pin (7) because the safety pins (13) are

i nter-engaged therewith and the frangible disc elenment (15) is sufficiently
strong not to break. Subsequently the fins (27) are positioned in their
radially inward positions and the device is slipped into a standard 12-bore
cartridge so as to fit on top of the wadding i medi ately over the
propel l ant charge. The cartridge may then be positioned in a standard
shotgun with a cylindrical barrel and fired in a normal way. on firing the
projectile (1) |eaves the cartridge (not shown) and travels along the
snmoot h bore barrel. The acceleration force applied to projectile in the
barrel is typically in the range 10000g to 15000g. The accel eration force
of the firing pin (7) causes the firing pin (7) to crush the frangi ble disc
el ement (15). this allows the firing pin to nove in an axial direction away
fromthe initiator (23). The initiator (23) is thereby released fromits
unarned position and rotates about its axis through 90 degrees to its arned
position. As the firing pin noves rearwards away fromthe initiator (23)
the safety pins (13) beconme dis-engaged fromthe annular recess (12). On
exit fromthe barrel the restraint fromthe internal wall of the bore is
renoved and the safety pins (13) are imedi ately ejected radially outwards.
On exiting the barrel the projectile decel erates since 2 4 SEP 2002 - 14
the pressure of the propellant gases in the barrel no | onger act upon it.
The deceleration of the projectile urges the firing pin (7) towards the
initiator (23). Contact between the firing pin (7) and the initiator (23)
is avoided at this stage by the forward notion of the firing pin being
countered by the restraining force applied by the conpression spring (25).
V%en the prolectlle (1) |npacts the target the decel eration forces upon it

. S - .



2 4 SEP 2002 - 15 (13) and the annul ar recess (12) of the proj ez gpof N
Figure 1. The projectile of Figure 2 is fired in an identical er ZP%
projectile of Figure 1. on firing the acceleration force applied to the
base portion (11j causes the base portion (1I) to crush the frangi ble disc
el ement (15). This allows the base portion (11) to nove in the axial
direction away fromthe initiator (23) relative to the shaft portion (10).
As the base portion (11) noves rearwards away fromthe initiator (23) the
safety pins (13) becone disengaged from®he annul ar flange (61). Axi al
nmovenent of the shaft portion (10) in the direction away fromthe initiator
is prevented by Firgagenent yd tde seftlgabi neré¢s8yserthonhe vdiest wd tigon
(9). The i ry 1.2 t i u it
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The secciryaardy mechani cal rel easable restraining neans is 2 4 SEA 2002 -
16 provide %y a plurality of circunferentially spaced radially_ novable

el ements (43). Wﬁé@%nﬁntgs(%) cra9s-gegeheral Tied s 8RN 08s-BWthoR and
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initiator e Wi st e face
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by locationagd basi daéé”#@ﬁ{ ttée{aﬂwqﬁﬁafﬂewrétwr(% hSsenbly
aperture éSllggrow a ate (24). The initirator (23) is

non- mov aPnd PﬂrPhEaE"iﬁF gPve (29) by the annular plate (26). on
firing the projeThel eagingl ¢3)yeks tmmedlm(mtaxmoaed(ﬂ avhich
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(23) is thevherwesehead QZ)ewgageaeabnd!i:aﬂ.haeeldézepb:t(ib&) (#1d fidxe axi al
surface (49) only. Aa the projectile exits fromthe barrel the fins (27)
depl oy and cause the projectile to rotate about its axis. At a
predeterm ned point the rotation of the projectile generates sufficient
centrifugal force on the elenments (43) to force themradially outwards
agai nst the 2 4 CEP ~~0D2 - 17?



bi assing force of the spring biassing neans (46). Wen the el enen?d, G6EB) 2002
engage the annul ar recess (4?) they disengage fromthe annul ar recess (45)
and thereby release the firing pin(?). This will generally occur 0.3
seconds after exiting the barrel resulting in a delay arm ng of the
projectile equating to about 30 yards down range which is just far enough
to ensure the safety for the user. Once the projectile is arned the tip of
the firing pin (7) can enter the initiator on inpact with the target being
engaged. The projectile of Figure 3 t%refore provides a projectile for a
snoot h boys weapon with a novel del ay arm ng deV| ce, and a novel arm ng
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away fromthe initiator is prevented by engagerrent of the safety pin (78)
with the frusto-conical portion (74). The initiator (23) is thereby held in
its unarmed position by engagenent of the tip portion (8) with the stepped
outer surface (85) when in the barrel of the snooth bore weapon. On exit
fromthe barrel the tins (27) deploy and the safety pin (78) eject radially




The enbodi nent of Figure 4 has been described as conprising a si zfl e i‘ﬁf etay
pin (78) and a single shear pin (80). In another enbodi nent thes Jﬂ’g 2002
suppl emented by a second safety pin (78) and shear pin (80) positioned

di anmetrically opposite each other respectively. The enbodi rent of Figure 4
provides a further and highly significant inprovenent in the safety of
projectiles of this kind, based upon the inportant fact that, until the
initiator (23) is permtted to nove into its armed position, there is
neither a direct |ine of inpingement of the firing pin (7) into the
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2 ~SEP .?t10 - 22 C/~AIM5 1. A small arns projectile (1) for a %ﬁaSEPaZMB
weapon: the projectile conprising; 5 a generally tubular casing (3) having
an axially novable firing pin (7); a warhead (2) having an expl osive
charge; and an initiator (23) having safe and arnmed conditions and capabl e,
when in its armed condition and when inpinged by 10 said firing pin (?), of
detonating the expl osive charge of said warhead (2); wherein the casing (3)
al so contains safety rel ease nmeans (1l,27,78,79,80) for rel easably
restraining the firing pin (7), agaidisiaresilient force, in a safety
position 15 whereby said initiator (23) is held in its safe condition,
agai gst anoa&nhbgel;](uml esdchg als0 amgﬁr]sihm 4 ni milaﬂrmuglﬂ?lﬁhéowdhntﬂ‘lef
armed con agact gri t a se,ea 0 ] i rst
(L 7o, abyeRRieBItaRy Bastedpgd URLR® EhFebEh88Je8 RInE0 "R JUE, ot
mechani calappsansatﬂlm the [iaventioe ks aefiers( L9, peo] eCtidasuciodd to be
frangi bl e jhe1488R8"N2ENEQ t he forces experienced on firing of the
projectile; and erei.n said sec hani cal means includes. at, | east 25
&Mf {7&3

one conponent (PB) WA d 258 ssforned, gL e?'?sclaédlml‘il“d-f%mt he
casi ng (3rashéngtdf Progmatally cgaindridel wenrdguration ahd ddcludes | i ent

extent ol R o fakbard S {an@ 1 Bonedt Bafhdng (el Hnidile; 3085,
A smal | acydipdsiicedi | poxtion dwdcho extands. SpunHardilysdtowardsiatheai d
tiring pi gakRRgUESH. arReRiAlow poreiby oPaRd %a%%aapqasl % %:yo)vldgﬁ 3. A
smal | arns ojectile accprding to claim2 characterised t said
frangi bl e¥ oﬂBnte’EBﬁ‘bﬂ'g%s &%’h'ealf"ﬁl neXampleod? i or%l'P t 6’ sai d
base portiexplédiye (29) iEHrv this- pafBicular embodiment provided with
a central bore (31) for the accommodation of an initiator
(23) which in this particular instance defines part of a
shutter mechanism. The initiator (23) is rotatably mounted on
an axis perpendicular to the axis of the warhead (2) for
movement between the angular position shown and a spring
biased position 90 degrees apart. The initiator (23) is
provided with a wedge shape slot (41) which engages the tip
of the conical portion (8) when the firing pin is in the
safety position. In this way the firing pin (7) retains the
initiator (23) in the unarmed angular position shown. Spring
biassing means (not shown) are provided for rotating the
initiator (23) by 90 degrees to an armed position when the
firing pin is moved relatively rearwardly. The initiator
(23) is further provided with apertures (32) for receiving
the tip of the conical portion (8) when rotated to the armed
position.
Pre-moulded fragmentation portions (not shown) may also
be formed on the internal or external faces of the warhead
(2). In an alternative the warhead (2) may be formed of a
hard epoxy resin into which a plurality of ball bearings have
been exposed. The advantage of this latter construction is
that the weight of the warhead (2) can be carefully adjusted
by means of the utilisation of the correct weight and number
of ball bearings. Further of course the point of balance of
the projectile assembly can be altered by placing the ball
bearings at various positions in varying numbers within the



prior to firing of the projectile (1). 4. A small arms projectile Z&SER 2802
to claim2 or 3 characterised in that said frangi bl e conponent conprises a

5 discoidal glass elenent (79) disposed between said base portion (1.1) and
the casing (3) to support said base portion (11) prior to firing of the
projectile (1). 10 5. A small arns projectile according to any preceding
claimcharacterised in that the initiator (23) is urged to nove fromits

safe condition to its armed condition by rotating about an axis

perpendicular to the axis of said casing. 15 6. A snmall arns projectile
according to any preceding claimcharatt&fiSed in that the resilient force

applied to the, fird n (7)), i.s provyi ded. by a conpr i on spring (25)
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resilient f@a. b8 then screwed together. If in this position the

projectile is accidentally dropped even with the cartridge

casing removed the concussion will not release the firing pin
(7) because the safety pins (13) are inter-engaged therewith
-and the frangible disc element (15) is sufficiently strong
not to break. Subsequently the fins (27) are positioned in
their radially inward positions and the device is slipped
into a standard 1l2-bore cartridge so as to £fit on top of the
wadding immediately over the propellant charge.

The cartridge may then be positioned in a standard
shotgun with a cylindrical barrel and fired in a normal way.
On firing the projectile (1) leaves the cartridge (not shown)
and travels along the smooth bore barrel. The acceleration
force applied to projectile in the barrel is typically in the
range 10000g to 15000g. The acceleration force of the firing
pin (7) causes the firing pin (7) to crush the frangible disc
element (15). This allows the firing pin to move in an axial
direction away from the initiator (23). The initiator (23) is
thereby released from its unarmed position and rotates about
its axis through 90 degrees to its armed position. As the
firing pin moves rearwards away from the initiator (23) the
safety pins (13) become dis-engaged from the annular recess
(12). On exit from the barrel the restraint from the internal
wall of the bore is removed and the safety pins (13) are
immediately ejected radially outwards.

On exiting the barrel the projectile decelerates since



10. A small arns projectile according to claim9 characterised i n2t4133EPs£OﬂQ
firing pin (7) is provided with a stabilising disc (9) having a
frusto-conical side portion (74) disposed in contact with the ejectable
conponent (78) of 10 said second nmechanical neans. 1I. A snmall arns
projectile according to any preceding claimcharacterised in that said
initiator (23) is constructed to generate, when in its ained condition an
1S initiating explosive charge in response to inpact thereon of said firing
pin (7) and conprises neans for causj {g_ said initiating explosive charge to
conformto a predeterm nad shape about an initiator axis and wherein said

initiat %eaprasbﬁrén S 150§k diéél*latﬂie e Gh m@ BRree15#Hd diged Pin (7)
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reduced diameter portion has an external diameter
substantially the same as the internal diameter of the blind
bore (60) and includes a shoulder (62) positioned part way
along its length which is urged into engagement with a
stepped annular recess (63) at the opening of the blind bore
(61) by the compression spring (25). The safety pins (13)
have a constant diameter shaft portion (18) which includes a
slot (64). The slot (64) provides a detent which engages the
annular flange (61) to prevent axial movement of the firing
pin (7) in the direction of the initiator (23). In this
respect it will be understood that the slot (64) and annular
flange (61) replace the reduced diameter portion (20) and
outwardly splayed conical portion (21) of the safety pins



2 ~ sFP zooz - 26 23. Asnall arms projectile for a small arns vgdpShP 2002
said" projectile conprising a generally tubular casing, a warhead and an
initiator, said initiator conprising a first explosive charge, detonatable
in response to mechanical inpact, and said warhead having a second

expl osi ve charge) detonatable by exposure to said first explosive charge,
the casing having an axially nmovable firing pin for inpact with said
initiator, the firing pin being releasably restrained in a safety position
by a safety rel ease neans, wherein Sf%d initiator conprises nmeans for
causing said first epr05|ve char ge Tonformto a predet erm ned shape
about a t n at i h the axis
of noti g(r%:sgf Egglgﬁ ?ﬁﬁuf%?nls%éejsné sgﬁ"() o(#ﬁgi)ﬁ@%gﬁeaﬁgf&é a7 ns t he
firing @dien in the safety position. 24. A prolectlle according to claim 22
or claim23 V!‘W?bfb jeben g2t 'ﬂ%‘d&toi 331 Fired’ fRl hanehentfedNe axis
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(43) prevent axial movement of the firing pin (7) in the

direction towards the initiator (23) by engagement with the

staepped axial surface (49). The radial dimension of the gap

(50) is marginally greater than that of the annular recess

(45). The firing pin (7) is axially aligned in the bore (6)

by location of its end furthest from the conical portion (8)

in an aperture (51) provided in the end plate (24).

The initiator (23) is non-movably retained in the
explosive (29) by the annular plate (26).

On firing the projectile (1) leaves the cartridge (not
shown) and travels along the smooth bore barrel. On exit from
the barrel the restraint of the internal walls of the bore is
removed and the safety pins (13) are immediately ejected.
Movement of the firing pin (7) towards the initiator (23) is
then prevented by engagement of the elements (43) and the
axial surface (49) only. As the projectile exits from the
barrel the fins (27) deploy and cause the projectile to
rotate about its axis. At a predetermined point the rotation
of the projectile generates sufficient centrifugal force on
the elements (43) to force them radially outwards against the
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from the annular recess (45) and thereby release the firing

pin(7). This will generally occur 0.3 seconds after exiting

the barrel resulting in a delay arming of the projectile
equating to about 30 yards down range which is just far

enough to ensure the safaty for the user. Once the projectile

is armed the tip of the firing pin (7) can enter the
initiator on impact with the target being engaged.

The projectile of Figure 3 therefore provides a
projectile for a smooth bore weapon with a novel delay arming
device, and a novel arming device per se.

With reference to Figure 4, in another embodiment the
projectile (1) is formed in a similar way to the embodiments
of Figures 1 to 3 with a hollow warhead (2) and a hollow
casing (3). In the drawing of Figure 4 the detail of the
warhead (2) has been omitted for clarity. The warhead (2) and
casing (3) are separately formed castings with interlocking
means in the form of an externally threaded portion (70) on
the warhead (2) and an internally threaded portion (71) on
the casing (3).

The projectile of Figure 4 is provided with a two piece
firing pin (7). The firing pin (7) of the projectile of
Figure 4 is similar to the firing pin (7) of the projectile
of Figure 2 in the sense that the conical tip portion (8),
the stabilising disc (9) and the shaft (10) are formed as one
conmponent, and the base portion (11) as a separate component.
The shaft portion (10) is located in a central throughbore
(72) in the base portion (11). In the embodiment of Figure 4
the stabilising disc comprigses a flat base (73) and a frusto
conical side potion (74) which together provide a recess (75)
on the initiator side of the stabilising disc. A cylindrieal
sleeve (76) is located in the bore (6) of the casing (3)
adjacent the firing pin (7). An annular shoulder (77) is
provided at the end of the sleeve (76) nearest the firing pin
tip (8) to receive one end of a compression spring (25). The
other end of the compression spring is located in the recess
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(75) to urge the flat base (73) of the stabilising disc into
engagenent with the base (11).

In the embodiment of Figure 4, the firing pin (7) is
retained in the safety position shown by a primary mechanical
releasable restraining means comprising at least one spring
biased safety pin (78), and secondary releasable mechanical
restraining means in the form of a frangible disc element
(79). In this enmbodiment the safety release means
additionally comprises a tertiary mechanical releasable
restraining means in the form of at least one shear pin (80)
disposed in a recess (83) in the base (11).

The safety pin (78) 1s 1located in an inclined
throughbore (81) in the side of the casing (3). At one end
the safety pin (78) engages the frusto-conical side portion
(74) of the stabilising disc (9). The safety pin (78) is
spring loaded in a radially outwards direction by the
compression spring (25) acting on the disc (9) and are
restrained within its throughbore (31) by a £in (27) when in
its folded-down condition as shown.

The shear pin (80) is located in a throughbore (82) in
the side of the casing (3) and extends within a recess (83)
provided in the base (11). The shear pin (80) is provided
with a reduced diameter frangible portion (84) which is
positioned to correspond to the position between the recess
(83) and the throughbore (82).

In the embodiment of Figure 4 the spring biased
initiator (23) is located within the bore (6) of the casing.
In this embodiment the initiator (23) is provided with a
stepped outer surface (85) which is engaged by the tip of the
conical portion (8) when the firing pin is in the safety
position. The initiator (23) is spring loaded to its armed
position which corresponds to the aperture (32) being
aligned with the axis of the f£iring pin.

The projectile of Figure 4 is fired in an identical
manner to the projectiles of Figure 1 to 3. On firing, the
acceleration force applied to the base portion (11) causes
the base portion (11) to crush the frangible disc element
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(79) and the shear pin (80) to shear. This allows the base
portion (11) to move in the axial direction away from the
initiator (23) relative to the shaft portion (10). Axial
movement of the shaft portion (10) in the direction away from
the initiator is prevented by engagement of the safety pin
(78) with the frusto-conical portion (74). The initiator (23)
is thereby held in ite unarmed position by engagement of the
tip partion (8) with the stepped outer surface (85) when in
the barrel of the smooth bore weapon. On exit from the barrel
the f£ins (27) deploy and the safety pin (78) eject radially
outwards and the biassing force of the compression spring
(25) urges the shaft portion (10) towards the base portion
(11) in the axial direction away from the initiator (23).
This causes the initiator (23) to be released from its
unarmed position. The initiator (23) then rotates through
approximately 30 degrees to its armed position to arm the
projectile.

The embodiment of Figure 4 has been described as
comprising a single safety pin (78) and a single shear pin
(80). In another embodiment these are supplemented by a
second safety pin (78) and shear pin (80) positioned
diametrically opposite each other respectively.

The embodiment of Figure 4 provides a further and highly
significant improvement in the safety of projectiles of this
kind, based upon the important fact that, until the initiator
(23) is permitted to move into its armed positicn, there is
neither a direct line of impingement of the firing pin (7)
into the initiator nor a direct line of communication between
the initiator and the explosive (29). This is used to
further advantage in the embodiments of <the invention
illustrated in part in Figures 5(a), 5(b) and 6.

Referring now to Figure S(a), it can be seen that the
initiator (23) is contained within a cup-like construction
(90), made of aluminium, and preferably surrounded with
titanium foil (91), or otherwise coated with or bearing a
layer of titanium, of thickness in the order of 0.001 inch.
The warhead's explosive charge (29) is contained behind a
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shield (92) which adopts a top~hat like shape towards the
initiator (23) with a thinned central portion (93). The cup-
like structure (90, 91) is formed with a lid part (94), which
faces towards the shield (92) so that, in general, when the
projectile is safe, the lid part (94) lies in front of and
parallel to the thinned portion (93) of the shield (92) when
the initiator (23) is not in line with the main charge. By
this means, there is provided a shaping of the initiator's
charge and a shielding of the main charge (29) whereby, in
the event of an accidental triggering of the initiating
charge by some external agency, as indicated by the fracture
of the 1lid part (94), the energy of the charge does not
directly impact the main charge (29), as it is skewed awvay
from the direct “line of sight" thereto, and moreover the lid
part (94) of the cup-like structure (90,91) tends to be
opened out, as shown at 94a, and thus provides a strengthened
shield between the initiating charge and the main explosive
charge (29) of the projectila.

Figure 5(b) is identical to Figure 5(a), except that it
shows the armed condition, wherein the cup-like structure
(20, 91) has been allowad to rotate so as to align the charge
(23) with the thinned region (93) of the shield (92). 1In
this condition, when the initiator charge is fired, as shown,
the opened-out portions of the lid part (94) no longer
overlie the thinned region (93) of the shield (92) and indeed
assist in concentrating the initiator's charge into the main
explosive charge (29) of the warhead; i.e. they provide a
“fire channel” directing the initator's energy to the main
charge.

In the arrangement of Figure 6, the principal difference
from that of Figure 5 is that there is provided a shielding
shutter (95) that is inteqral with, and thus rotates with,
the initiator (23), thereby obviating the need for the lid
part (94) to the cup-like structure (90, 91) which is
otherwise ag described in relation to Figure 5. The shutter
(95) is shaped, dimensioned and crafted of suitable material
to resist or at least lessen the impact on the main explosive
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charge (29) of an accidental discharge of the initiator
charge. In this respect, it can be made relatively bulky
since, of course, it is automatically moved out of the line
of action between the initiator (23) and the main explosive
charge (29) of the projectile when the initiator rotates to
its armed position.

The combination, as shown in Figures 5 and 6, of
shaping, at least to an extent, the initiator's charge,
skewing the shaped charge, with respect to the direct path to
the main explosive charge, in an ‘“unarmed” condition, and
providing additional shielding along the direct path in the
“unarmed” condition, provides a significant degree of
additional safaty against unwanted detonation of the main
charge whilst not compromising the sensitivity of the warhead
to detonation in the “armed” condition, when the initiator
charge is rotated to align with the direct path to the main
explosive charge.

It will be understood that the illustrated embodiments
described herein show an application of the invention in one
form only for the purposes of illustration. In practice the
invention may be applied to many different configurations the

detailed embodiments being straightforward to those skilled
in the art to implement.
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CLAIMS
1. A small arms projectile (1) for a small arms
weapon; the projectile comprising:-
5 a generally tubular casing (3) having an axially movable

firing pin (7);

a warhead (2) having an explosive charge; and

an initiator (23) having safe and armed conditions and
capable, when in its armed condition and when impinged by

10 said firing pin (7), of detonating the explosive charge of
sald warhead (2):

wherein the casing (3) also contains safaty release
means (11,27,78,79,80) for releasably restraining the firing
pin (7), against resilient force, in a safety position

15 whereby said initiator (23) is held in its safe condition,
against an arming force tending to urge the initiator (23)
towardas the armed condition;

characterised by the safety release means comprising
first (11, 79, 80) and second (27, 78) mechanical means;

20 wherein said first mechanical means includas at least
one component (79, 80) constructed to be frangible in
response to the forces experienced on firing of the
projectile; and

wherein said second mechanical means includes .at least

25 one component (78) disposed and configured so as to be
ejected from the casing (3) when the projectile leaves the
weapon permitting said resilient force to move said firing
pin (7) away from said initiator (23) to an extent allowing
said initiator to be urged intc its armed condition.

30

2, A small arms projectile according to c¢laim 1
characterised in that said firing pin includes a separate
axially movable base portion (1l1).

35 3. A small arms projectile according to claim 2
characterised in that said frangible component comprises a
shear pin (80) positioned to support said base portion (1l1)
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prior to firing of the projectile (1l).

4. A small arms projectile according to claim 2 or 3

characterised in that said frangible component comprises a

5 discoidal glass element (79) disposed between said base

portion (1l) and the casing (3) to support said base portion
(11) prior to firing of the projectile (1).

10 5. A small arms projectile according to any preceding
claim characterised in that the initiator (23) is urged to
move from its safe condition to its armed condition by
rotating about an axis perpendicular to the axis of said
casing.

15

6. A small arms projectile according to any preceding
claim characterised in that the resilient force applied to
the firing pin (7) is provided by a comprassion spring (25)
having sufficlent stiffness to prevent the firing pin moving

20 into the initiator (23) due to deceleration experxienced by
the projectile (1) as it leaves the muzzle of a small arm.

7. A small arms projectile according to any preceding

claim characterised in that thes ejectable component of said

25 second mechanical means includes at least one spring biased
safety pin (78).

8. A small arms projectile according to claim 7
characterised in that two spring biased safety pins are
30 provided for release in opposite radial dirxections.

9. A small arms projectile according to any preceding

claim characterised in that sald casing (3) supports a
plurality of stabilising fins (27) constrained to lies against

35 the casing pricr to firing of the projectile, but capable of
deployment when the projectile leaves the weapon: and wherein

at least one of said fins prevents ejection of the ejectable
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component (78) of said second mechanical means until said
deployment occurs; the ejection and the deployment being
assisted by motion of said firing pin (7) wunder said

resiliant force.

10. A small arms projectile according to claim 9
characterised in that said firing pin (7) is provided with a
stabilising disc (9) having a frusto-conical side portion
(74) disposed in contact with the ejectable component (78) of

10 said second mechanical means.,

11. A small arms projectile according to any preceding

claim characterised in that said initiator

constructed to generate, when in its axmed condition,

is
an

15 initiating explosive charge in response to impact thereon of
said firing pin (7) and comprises means for causing said
initiating explosive charge to conform to a predetermined
shape about an initiator axis and wherein said initiator axis
is misaligned with the axis of motion of said firing pin (7)

20 when held in ita safe condition.

12, A small arms projectile accoxding to claim 11

characterised in that, when the axis of said initiator

(23)

is misaligned with the axis of motion of said firing pin (7),
25 shielding means (95) is interposed between the initiating

charge and that of said warhead.

13. A small arms projectile according to claim 12
characterised in that sald initiating explosive charge is
30 contained in a cup-like structure (90) and said shield

comprises a portion (94a) of said structure.



or
@109 ()- 9 WLOY%& ()- 10 10 10| hkU@"<xV4 1!!!S #109% ()-m 2 & SEP 2002
0@ 109%& ()-! @10%& ()-,f 100& ()- 109& ()-!~, #10%& ()- @wi [ M4 1!111S #10 10
10 10! POf 4#109& ()-!f 4#109& ()-!S #109%& ()-m ! BOS #109%& () - m knya?Mi
11111 - #10%08& ()-! Tl #10% o' 0& ()- L10% 0& ()-Y! 10% 0& () -3  10% 0& () - 0& 10%
' 0& () -1 MLz X6M4
1111 OF. #10%08& ()-!F. #10%08& () - ! YOf &#10%0& () - & f &#10%00& () - & - #10% _
& ()-170-#10%08& ()-LMNO ] 7LXY: 1!1119% 10% & ()-& 10% & () - &
1096 & () - SMLO% & ()- 0&10% & ()- 100qg oo

18. A small arms projectile according to claim 17 wherein
said primary mechanical releasable restraining means is

releasable from the firing pin independently of saiad
secondary mechanical releasable restraining means.

19. A small arms projectile according to claims 17 or 18
wherein said secondary mechanical releasable restraining
means includes a plurality of radially movable elements
which engage a circumferential periphery of the firing pin to
prevent axial movement of the firing pin prior to firing, and
a plurality of fins circumferentially spaced about an outer
periphery of the casing and pivotally connected thereto, the
fins being at least partially retained in a folded down
condition in a cartridge case and biased to deploy radially
outwardly relative to the casing as the projectile leaves the
muzzle of a small arm thereby to cause the projectile to
rotate about its axis and cause the radially movable elements
to move radially outwards under centrifugal force to release
the firing pin.

20. A small arms projectile according to any one of claims 17
to 19 wherein said primary mechanical releasable restraining
means is a spring biased safety pin.

21. A small arms projectile according to claim 20 wherein two
spring biased safety pins are provided for release in
opposite radial directions.

22. A projectile according to any preceding claim wherein
said initiator is constructed to generate an initiating
explosive charge in response to impact thereon of said firing
pin and comprises means for causing said initiating
explosive charge to conform to a predetermined shape about an
initiator axis and wherein said initiator axis is misaligned
with the axis of motion of said firing pin when said safety
release means restrains the firing pin in the safety
position.
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23. A small arms projectile for a small arms weapon, said
projectile comprising a generally tubular casing, a warhead
and an initiator, said initiator comprising a first explosive
charge, detonatable in response to mechanical impact, and
said warhead having a second explosive charge, detonatable by
exposure to said first explosive charge, the casing having an
axially movable firing pin for impact with said initiator,
the firing pin being releasably restrained in a safety
position by a safety release means, wherein said initiator
comprises means for causing said first explosive charge to
conform to a predetermined shape about an initiator axis and
said initiator axis is misaligned with the axis of motion of
said firing pin when said safety release means restrains the
firing pin in the safety position.

24. A projectile according to claim 22 or claim 23 wherein,
when said initiator axis is misaligned with the axis of
motion of said firing pin, shielding means is interposed
between the explosive charges.

25. A projectile according to claim 24 wherein said first
axplosive charge is contained in a cup-like structure and
said shield comprises a portion of said structure.

26. A projectile according to claim 25 wherein the cup-like
structure is made of aluminium and titanium.

27. A small arms projectile substantially as herein described
and/or with reference to the accompanying drawings.



