10

15

20

25

30

WD 2004/ 065891 PCT/ GB2004/ 000312 - 1 SAFETY SYSTEM

The present invention relates to a small arns
w@e@gmeispl e for a small arns weapon havi ng a Bef/€Bg004/000312

system 5 Small arms projectiles for small arns

weapons having a safety systemare known in the art.

For exanple, WD 99/51934 discloses a small arns

projectile for a small arms _weapon, the projectile

conprising a general | ySAibdrar iSa&thg having an 10

axially novable firing pin, a conpression spring

providing a resilient force, a warhead having an
Thapreoss et chayget iandrahat¢fi £ at osmdbli agnsapeopadtile for

c L ti b) e en _in_its arned

ag%ﬂ%?%i%ﬁgghﬁgaﬁ%ﬁn?%%gﬁ ed Wth SuT¥TEFBNt force by

the firing pin, of detonating to cause the explosive

%%ﬁ{ e 15 of the warhead to expl ode. The casing,
ST e SHBISF el ehder s8add oSy BPaReAB| having a safety
s¥@sdh aijydg fiEpn LN i N h Llie

%orce,Eﬁﬁ?cﬁ&%iﬁhsﬁ?ogwg%eéﬁﬁg f?%&%gggﬁﬁgg&éy @§0n29/51934
diseloses iatsorlli arasspfef gct pbsifoore werddbyrinkeweapon, the

injtiator s __held, by engagenent with the firing pin,
PHGTTSt St 8298 ContPt For? - g ot i aHif ngapopde 1aving an
adtiendingné vl gefiftng igid,) at Workowed sisot Ko A @b roviding a
condj ti on. The safet¥lrelease means conprises first
r PP Hhanivéai sdahd v inEeani esplofbFRapheaye, and an

:Lr@@lr!astdflcﬂé‘\giﬁ@ alrd easd %cﬁmﬁoﬁé}%cﬁ uet ea&)lé O when
~be frangible in response to the torces experienced on
irpg tisi picmgdotontiét poojacd iWhen amgachedsetohdsuethahésal force

ns ..including a ast .one conponent di sposed and
byg%n |5&Fé&g38masof&l néajtéﬁgegof FBHPENERE st Shigercharge

off herd Rl #eBee tof ekBeodeeSthéeRis{Rg CC MM E NS ety release
projectile | eaves the weapon, permtting said
megs |Fehtre-beeeakbby nevet theningi hhepitn rangy P30 fagemnst the

e Al bt graneeant obl gRockbec IS %y £rom
the initiator, in a safety position whereby the initiator is
held, by engagement with the firing pin, in its safe
condition, against an arming force tending to urge the
initiator towards the armed condition. The safety release
means comprises first and second mechanical means, the firsf
mechanical means including at least one component constructed
to be frangible in response to the forces experienced on
firing of the projectile, ard the second mechanical means
including at least one component disposed and configured so
as to be ejected from the casing under the influence of the
resilient force when the projectile leaves the weapon,
permitting said resilient force to move the firing pin away
from the initiator to an extent allowing the initiator to be

urged into its armed condition.

Preferably, the initiator is urged to move from its safe
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Preferably, the initiator is urged to nove fromits
saf e WD 2004/ 065891 PCT/ GB2004/ 000312 2 condition to
w0 ca@4/a63%ed conditi on by rotating about an axi SPCT/GB2004/000312
perpendicul ar to the axis of the casing, the initiator
axis being msaligned with t2he axi s of notion of the
firing pin when held in ifs“safe condition. Wen the
axi,s,of the 5 initiator is nmsaligned with the axis of ,
ROTFBROBE “Phe S rATES pT S shi St dgﬁgrﬁééﬁééigs about an axis
ppreéetabhyairnter pased het weer Hheadid,| athd g £PR 9€or axis
and that of the warhead. The initiating explosive
behag gairslpearer abiitp ddiwt adretl ¢h motlpn| e the firing pin
sirugture, .with the shiel ri sing. a portion of
wt%lﬁs%%aestl\rﬁuc E%e.sié%/ve\?gjrngﬂﬁoé}'di %Beﬁea Ueoa%ys of the
ifitupatokels shiswl Lgeedseitth stleosed 5 B \WA09601834thasfiring
Certa}hn gi sadvant arges., If the shielding neans becones
PHi s aPgRed e P¢ 2 Fray Sp i a5 ¥ ot BEFBROSE: Retween the
ihDt1helQf Wnkhige thes caahgomhich whkh o eviat Rt
projecti <Fe fror%%det onat i ng. OSuch "cup-| ieﬁe" shi e% dﬁ]batlng
erpbpsivee ¢thirgevely cueflaredtlod conmarmfeact dne a cup-like

' l'y bei,ng de_,of titanium., .in additiagn to .
S\%‘?‘gﬁ&% S e o u#%‘ln&o %Ts&&%r@ RO gp) 8F this
stoucheek. that the 20 initiator is in the safety

position, which is not possible wth shielding neans
of this type, because it blocks the view to the

H&W@&éfﬁOrshfgiafﬁénQﬁga?%qu§hh§|di -HP9@§"”U§€$ﬁ$%%re as

relatively thin, given Imted space wthin
discleseposht MoOneR/ WA Th ey cestbini nithevshitelgdisng If the

ne . providin 5 insufficient, protection to warhead
S%%%%‘?? o' T H'T he® S aHt° f“ﬁe?laqtlﬁgleﬁdni ﬁ“gpi négchlﬁ"f‘lje prevent
reledonat e WheRet himitidddt oriksihn thde safiely, which will

position. There is thus a need for an inproved small .
PR Dr dihsct Br@Jecdd ien papmi cdeberatsnal| Jwee “cup-like”

sﬁHéﬂ&?ﬁé!ﬁe@%ﬁ!ngrénE%Q%%Qveigbﬁ%gﬁ£%%%5§§§'fy“%@nufacture

present” 1 nventl on seeks to pr
(typically being made of titanium), in addition to which it

is desirable during manufacture to be able to check that the
initiator is in the safety position, which is not possible
with shielding means of this type, because it blocks the view
to the initiator. Furthermore, the shielding means must be
relatively thin, given the limited space within which is it
positioned, which may result in the shielding means providing
insufficient protection to warhead detonation in the event
that the initiating charge detonates when the initiator is in

the safety position.

There is thus a need for an improved small arms projectile,
in particular a small arms projectile having improved
shielding means. The present invention seeks to provide such

a small arms projectile.
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a small arns projectile. WD 2004/ 065891
PCT/ GB2004/ 000312 3 According to the present

WO poogi6ison there is provided a small arns pr oPE€UGBR@®4/000312
for a-small arnms weapon, which projectile conprises a
war head havi ng an expl osi ve %parge, an initiator, and
a firing pin, the initiator having safe and armed 5

condi.tions and capabl e of detopating the, expl osive
AGRAT Y81 COSENE RAFRRAH WRER-Theni MEFar bF PEOVAdeHea small

aghse@regrdicingn and 5 npaghed Mg hyay BhCi%ﬂﬁxﬁPrﬁfoP¥ctile
the firing pin, wherein the projectile further :
CeBRpt Fesesa st el ddiamiars gposkpilonéde bbewgen theinitiator,

i Qi tjataQr . he ex sive. charge of t.he warhead 0
a%ﬁié% shﬁéﬁg?nglﬁéanghgs %9%%%§§é?f?5ﬁpﬁmgaﬁg osﬁpéonarmed
comdiwhonh ahe shpebdéngr neensnshied dshé hexgxph 06éVeharge of

warhead fromthe initiator, to an arned

charge of the _ [ ITE
SBbI T TIEh W o D AR OF 18 EApaBFECercondition and
1E6h OPad i o ey el psiv e shay the i war head, |
ls i el di ng means bei ng %ﬁ%dablg%}?%ﬁ1?§gls nggb %Eg?ﬁén the
Prehedtpbsi tfontharr espopsiesed ttei¢hilinat aneamsi noositioned
t.he saf.e.tq the arped conditjon. A slidable
ol {5 SRR B gnl PR S Bianass Shghe varnead,
wipt @iseshikblvenyi aieamd | i9ok1hecpme s i 9nedre0 A% t9on in
revent 20 rotation of the initiator within the

withSh e 1 iisesuamans shapdss the prpjlesiveechpoge of the
wattonati NG, dHe iss:ielatdveky aﬁ'gPﬁgdtBOEEQEEﬁCEHrﬁhich the
and al | ows checki ng durirg manufacture a he
inhiidweoris sapabillkeosaflet ynpobig itdre eXplleuitheriaige af the
sl di ng ;shielding occupies relatively little space,
Ry "?@’g 1isfheatS}?Jte P HET AT TPl angrom the safe to
LICONSEAENbO Y1 €80n P AVirdepaheat 6 RHAt 86l H- WAHNEH from
detonation in the event ?hat the initiating charge
thRptoheR d°0 W imted eprdbiitnis in the safety
position, when conpared 30 to the shiel ding neans of
t he above described prior projectile.
A slidable shielding means as used in the projectile of the

present invention will not become misaligned so as to prevent
rotation of the initiator within the casing, to consequently
prevent the projectile from detonating. It is relatively
simple to manufacture, and allows checking during manufacture

that the initiator is in the safety position.

Furthermore, a sliding shielding occupies relatively little
space, meaning that it may be relatively thick, and
consequently can provide greater protection to warhead
detonation in the event that the initiating charge detonates
when the initiator is in the safety position, when compared
to the shielding means of the above described prior

projectile.

The shielding means of the projectile of the present invention
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The shi el ding means of the projectile of the present

i nvention WD 2004/ 065891 PCT/ GB2004/000312 4 is thus
w@hiodatdsel from a safe position to an arned posPECT/GB2004/000312

response to the initiator noving fromthe safe to the

armed condition. In the safe position, the shielding

nmeans presents a barrier bet\wen t he expl osi ve charge

Lof _th r d d the 5 initiataor, thus hel pi ng
l%r%@%%tvﬁﬁégﬁhﬁj W o saTiCoROSE tERE texpRosFmedchasgbion in
ré@pbﬁ@eaﬁﬁegh@0§hﬁt98to&h%ogé%b'%&dﬂ“%ﬂék§5f@yt$h@he armed

shielding nmeans in the safe position is renoved,
Cemeitheni atler ths sapalires bficet dhat Bhgetlhlen@xmbassvpresents

10 .The nltlat r, prefer
ag%%%%h.Cg%ﬁ%nﬁﬁ¥qu%%ggkﬁfﬁ- agﬁgrﬁg tﬂéraﬁﬁﬁeﬁﬂd the
invieiatbif etishannelpihg ph@sf@nte@‘@@ﬂﬂammes,démﬁ{hﬂl% of the

tiator is inpinged by the firing pin, in the arnmed
R LTSRS 1 b SR B AT NTS ol Bpl baFveesmEovided

biofﬁ@ @Hi&fdiﬁgcﬁéﬁﬁglhﬁdthgrgggg %%%lEh%%_%ﬂﬁnﬂ% oved and

Into war head, thus ignitingt expl osive ¢
tﬂ%el@h¢€¢t@hglsn@@nsbﬂhusfpdetenamwmgfmMGsexﬂmﬁSJEH charge
% A§§es the fire channel when in the safe
p05| i on, |ch barrier is renoved fromthe fire
channel mhen in the arned position. 20 The shi el di ng

neans nay thus conprise a shutter which opens and
The od@d tiRE o rerehanmbly \#EHUN edeesar madhantheafaxplosive

clostd | s regpegiiyely. The SFUtE§% |scgggn§iably In  these

slidable wthin guide neans forne adjacen the f
enghrtimetnt showdneer th25isintetdhel shinglidigegl Byankel Siring pin,

lLi.dabl e fron1th .safe the ,armed_position in
ln?éclshpor‘?gg1 to Pﬁgl PI’&F%? ﬁ‘B%Fﬁ@t‘PFoﬁ‘r?‘ﬁ% Wi 27 SAHesive

fdﬁdﬁﬂhﬂiﬁﬂhiéO@haﬁﬁ@l§@@tEﬁfohéhceﬂge@hggtE%annel into the
positioned between the fire channel and the initiator

wagiiepth dilitie ratabsing etlee abkyloakes therferm dhea sistlding
méﬁﬁgnﬂhus preferably forms a barrier which closes the fire

channel when in the safe position, which barrier is removed

from the fire channel when in the armed position.

The shielding means may thus comprise a shutter which opens
and closes the fire channel, when in the armed and safe
positions respectively. The shutter is preferably slidable
within guide means formed adjacent the fire channel; however,
since the shielding means is slidable from the safe to the
armed position in response to the initiator moving from the
safe to the armed condition, the shutter is conveniently

positioned between the fire channel and the initiator.

The guide means preferably takes the form of a slot within
which the shielding means, for example the shutter, is
slidably constrained. In preferred embodiments of the

projectile of the present invention, the initiator is housed



10

15

20

25

30

whi ch the shielding neans, for exanple the shutter, is
slidably constrained. In preferred enbodi nents of the
w@e@ieeisPl e of the present invention, the initPELt/6GB2003/000312
housed WD 2004/ 065891 PCT/ GB2004/ 000312 5 wthin a
bore of a casing adjacent thg war head, and in these
enbodi nents the slot is pref rﬂﬂyfonmdinthe
betmeeg the initiator, n the bore,

and
W SRR 0% BEHE SR A it TS PO ekt oy YhrheEhe ad in these

emiBbdinéAtsCaddgs0btt hes 5 pREeegtiile §5§ﬁeaa%jh'kﬂkesca51ng
ease of manufacture of the projectfile. In these

Pefeen mides, Lehel 2bef ng Wgtéfier abhy basean @rpxénltﬂn@ warhead.
e t 0 Qn 4t.0 the initiator
o B i noThe hre T heP B8y iRl hethfng the
prejhast pief exkdsd y ﬁanmmtszasesa St ebel meablf¥cture of the
constrained within the slot, the shutter having a
Peoty é %ﬁding opening therein, which is at |east
partially coincident with the casing opening when the
shutter is in the arned (open) position, and which is
Imothesecemboiddasn twmi t Khchecaamingpropéaraglyhéast ln opening

féﬂﬁé$§%l%ﬁﬁeans St %ﬁ&%ﬁ sgﬁgg)ns t%oﬁg?sl%+Fﬁ%%?E housed

witiohn t]h]e safe thekberfar aBd ROS tSHAR I TLIRUEL o ferably
the jnitiator 20 mpving fromthe safe to the arned

CEYNt T O ST ST Silafel 1ot cPREtprdpect MEEhén the slot, the

smﬁﬁﬁ@ﬁthéGYEQthOBoQ§¥SB%naEMg o %ﬁgﬁﬁ %%@refytlﬁﬁfgh is at
ch when inpinged by the firi g pi gener at'es an

l%&®¢ogav%l@hhyg@omhctﬁenanwnhhtEQEecdeungabpmmlng wWHen the
| osi ve char,ge of th rhead. Such |n|t|a are

S LR G 5 Chobed sk PProY Rttt 200 pHBRERy df not

codimdiddof witdl thse dak ithe opeali tWhgnOEhéh§hﬁf€§§nis in the
i nvention is disclosed in WD 99/51934, wherein the

S3if 1 1Bt d)s BRBslE?R - t owards the armed condition, but
prior to firing is held in the safety condition by
the firing pin. On firing, the firing

The shielding means of the present invention is slidable from

the safe to the armed position in response to the initiator
moving from the safe to the armed condition. The initiator of
the projectile of the present invention may be any
conventional initiator which when impinged by the firing pin
generates an explosive charge which can initiate detonation
of the explosive charge of the warhead. Such initiators are
well known to those skilled in the art. A preferred initiator
for wuse in the projectile of the present invention is
disclosed in WO 99/51934, wherein the initiator is biassed
towards the armed condition, but prior to firing is held in
the safety condition by the firing pin. On firing, the firing
pin moves axially away from the initiator, the initiator is
urged from the safety to the armed condition, and is available

to be impinged by the firing pin on impact with a target.
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30 pin noves axially away fromthe initiator, the

initiator is wurged fromthe safety to the arned
w@oovdioeisen, and is available to be inpinged bRCT/E82004/000312

firing pin on inpact with a target. WO 2004/ 065891

PCT/ GB2004/ 000312 6 As referred to herei nabove, the

initiator is preferably hotiséd ~within a bore of a

cash&g, and is preferably urged fromthe safety to
AP Hee R dohBPERSA2BY VRt B F nigt i k3 9 tisePBsEETably housed

wibHsy LnpBhef err ed grhodi menis of ﬁ%ﬁ%%ﬁé%é?nﬁi & from the

the 5 present invention,” rotation o tiator
sgfehvt he Safeetarmad ¢dredirid kpndbthvnngawdehirheche bore.

hiel ding neans_tq slide..fromthe safety to. the arne
T O T oh PR ae Skl B TAILHOT ePT 1 BRI (GO 1T o The OF  the
peéosed taveheionenrpostibanom thenitei gubderrfRafbe safety

for exanple the slot formed within the casing. 10 The

tehFBPdPFgefe AR A UL reTeTad| Yhal sbiedrpridsapans to slide
froh R Yo e 29 P NBARS ﬂggf%yxﬂﬁe rgﬁ?g%%pg% Lhe §%utter

initiator n the initiator noves Saf ety
t ¢ hel et @oridict cdnsetiototties edpersipicdd ttile shicelidi hge guide

neans fromthe safety to the arnmed 15 posjtion. .
nEERT aF Py, SERES TR £t EObr £7 BRARI yLhpr FageCasing.
shi el di ng nmeans engagi ng neans, for so engagi ng the
shielding neans. In these preferred enbodi ments, the
Thypi e e hglneansaepgelgi nger@be helahs ahso t¢éempnl s¢atbritiator
L Ng S Cc erate t | t.he ,shiel d
RRAGE IR LSy S R R B o (G e e ene
imbyibeoachiosved,ffoar texangd BstPytbheheniatdm@idorcondition, to
en ing , means conprising a projectiaon on the
Rk i%g#gl%aﬁ%? SPrie LERBSemaRBa o HERt1e B dH rdrhg armed
SBaRsoeNgagkng i MBaNg, Myh25 16AREHENt LY QML $e Gompri
pcanwsyrface, mﬁich anages ﬁhe projec%ign gﬁen§the mprises
shigldangrmemvesrigarhnhecsafset forosphengagied the shielding
?ition. The shi el di ng nmeans engagi ng neans is
preferably rotationally symetric around the entire
peri phery

In these preferred embodiments, the shielding means engaging
means and the initiator engaging means thus cooperate to slide
the shielding means from the safety to the armed condition.
This may be achieved, for example, by the initiator engaging
means comprising a projection on the shielding means. In
these embodiments, the shielding means engaging means may
conveniently comprise a cam surface, which engages the
projection when the initiator moves from the safety to the
armed condition. The shielding means engaging means 1is
preferably rotationally symmetric around the entire periphery
of the initiator, for example by a cam surface provided by a
circumferential channel formed in the periphery of the
initiator. Such rotational symmetry facilitates ease of
manufacture of the projectile of the present invention, since

during assembly no specific rotational orientation of the
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of the initiator, for exanple by a cam surface
provided by a 30 circunferential channel fornmed in the
w@eoupbsssy of the initiator. Such rotational BYIGBRI0Y000312
facilitates ease of mnmanufacture of the projectile of
the present invention, since_ during assenbly no
specific rotational orientati’om of the WD 2004/ 065891
. PCT/ GB2004/ 000312 - 7 injtiator relative to the
ight dpEPHgrARARS VPStPeghPr 8Bl TRENgGhNepARNgSNEaAs L red.
preferably has a fracture point, at which point the
shielding neans will break if the initiator 5
The estat ¢1f @1 yg det onatese b lin Hadwe asdfratcy ypespbiian., bh which

suc odlnent when t he shiel di ans bre ks at
PSHRCT raet urB L pOTHE PHEA bartlor DS S gftdl Pgomeghit iator

pWBh§hu 819V el tiha thish ehahannet hwhen ek igddidtdd. iBn such
in the safety position will be forced into the fire
eghaAhefniaenvhhe Fhet aietddegonaeses bacabstak Shpefyacture
ti t.hus,_ pr [ inst
BB e TPt ot ot ofCof P RCHAS RS kL A S BRY ene fixe
cﬁ@hﬂélnﬁMenCQHéemhﬁﬂihyobeléOiﬁEﬂh@hgﬂféﬁynpﬁglthen will be
i nitiator en%agln neans, _for exanple in

ferbedi MBRPstRA ﬁﬁ?%hcbﬁ%n?%lVb%POFheeﬁ@éﬁ%ﬁﬁoﬁegﬁgonates in
RO £ SE5 R PMAIKLE 'tﬁﬂs%‘rcg\lﬂfd @ﬂ%ﬁ%@%%ec%@ohhggalnst

fracture point nay be formed at poi nt “at which
ppeogevtEonepojagdon ﬁﬁomhﬁuwaﬁhqadhrmpemiw@ptw@e p01nt may

RSB L e 1 LR e Gh At T of § gnoaging

1in e .in
e prgser}ft |nven ron Is

mé8&npy Oﬂéﬂﬁaﬁam}iﬂe har ehekebetweeiménes i Wihaldr taedihheiator
expl osi ve charge of the warhead, to hel p prevent

cPPREANUIBSABE CRAPBIERF 3 IE BRI GAN On Eher geietAay means,
d L
tfg%gfgg' ?lu(}'e %from Ananl f@?ﬂ(g?lsé{‘ct gﬂ e o<1'n'£enc§d QN33 ch the

or ne a materi suf fi ci strengt
projpetionnptbgsctsnétbmnthéosheﬁadphg,meana 25
projectile for firing froma shotgun, a suitable
shiel ding neans has a thickness of approxi mately

A8. dmBrabdelsnteemBdpolepMm bkt pAkPBkeAS£T €her EBflel 8ing means
o?egﬁgn%g%%%céﬁfzté%tgﬁg present invention is to provide a
barrier between the initiator and the explosive charge of the

warhead, to help prevent premature detonation of the explosive
charge. Thus, the shielding means should have suitable
dimensions, and be formed from a material of sufficient
strength, to perform this function. For example, 1in a
projectile for firing from a shotgun, a suitable shielding
means has a thickness of approximately 0.7mm and is formed
from titanium. As referred to hereinabove, due to the
relatively little space occupied by a sliding shielding means,
the shielding means used in the projectile of the present
invention may be relatively thick, thus providing further

protection against premature detonation of the warhead.

Other features of the projectile of the present invention may
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relatively little space occupied by a sliding
shi el ding neans, the shielding neans used in the
wee@ieeisl e of the present 30 invention may bePCT/GB2004/000312
relatively thick, thus providing further protection
agai nst premature detonation of the warhead. O her
features of the projectile'b@ the present invention
bna% WO 2004/ 065891 PCT/,GB2004/ 000312 - 8 be as are
ConveRt PoRERVERERB3ar &1 f0r° Sl BRI 9y dipclosed
iMO1896518843 4 Thusput herps oh 8641 MBYmEYr ERBENEPTPERSE i se a
a generally tubular casing in which the firing pinis
Jereaprlyy hovabes, cardng donpihdsdi dmesprimigprovn difgaaially
jljient farc h asing al so contai ni ng_saf.et
m bl b e Stk SPap e araatanr Do d et Ry B REsERNERY foree,
tipe cagaist] sacdntashihgnéa for geratiLde reeids fb@ AOYEasably
the firing pin amay fromthe initiator, in a safety ,
rHPEF R BRNANERR DY SR Y Rif YRGS Sakel gespyiengagenBat which
tdhd8 EBe il NP il 145, SBLEyCoRdL! k9L A0 NS AN 11 5
armng 10 force tending to urge Yhe initrator towards
sahetdrpeslt tondité oy wedrdeiim itthetsaf eétsyheébeaby emaagement
conpri ses. first . and_second chani,cal. nmeans, .th .
TR o Fee ke € e ars (B0l b PRYCAL PRasROBHRSE an arming
fepoponeatdLagstiactadid othe frangibker | Rol8ERRNSEhEO armed
the forces experienced on firing of the 15 projectile,
Cem@lsipengt’ReER1nhENEr SRGEBYe K My comprises first
ffici i n | erat i on-.fQr.ce
“Wog il R e B e hgigahleal means
cometugiesgatt | lemstt, core coopopenentodissposeddand be frangible

,confiqured so as,to he ejected fromth casi under
L5 he ST 691 Chhe HAG99 eREPPGLERCRAerOt hd 1390 Of the
pPsPeELLE S lavestirRewBapen pefdn tridngithe reskhib8ft being

force to nove the firing pin away fromthe initiator
sybfhpientehe wathshipng ehecilaicbitapsr foydss wyed i M@y, and

w%ﬁE?ﬁ%nﬁ%é“%ggé%gn?e?ﬁgwgégi’ﬂ%éﬂ;ﬁfﬁéf dggb%gi égstuone

projec (0] present 1nventron Turther
canpprésesd Brpaxedldnd rendbberkidr s6gas pid beaepkutad Eyom the
of , external peripheral fins novable froma
casing under the influence of the resilient force when the
projectile leaves the weapon permitting the resilient force
to move the firing pin away from the initiator to an extent

allowing the initiator to be urged into its armed condition.

However, a preferred embodiment of the projectile of the
present invention further comprises an axially movable firing
pin, a plurality of external peripheral fins movable from a
radially inward position to a radially outward position when
the projectile leaves the weapon, fin engaging means for
moving each fin from the radially inward position to the
radially outward position and for maintaining each fin in the
radially outward position, and internal actuating means for
actuating the fin engaging means to engage and thereby move

the fins to deploy from the radially inward to the radially
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radially inward position to a radially outward
position when the projectile |eaves the weapon, fin
weryageisgl neans for noving each fin fromthe PeMGRRIOY000312
inward position to the 30 radially outward position
and for maintaining each fin in the radially outward
position, and internal actJa@iﬁg nmeans for actuating
tFe fi.n_engagi ng neans to engage and thereby nove the
°f %@r?opaéng9nf?6n¥ RePFAdPaFFyei AGAVESt Bhehweapon.
radi al |y WD 2004/ 065891 PCT/ GB2004/ 000312 - 9
outward position as the projectile | eaves the weapon.
T e Gletabinagnerems § posdsiionered nitetreraialt ot bheheasing, and

i d uat es the fin_engagi neans follown
2 F I Rge o e Db ey CPeBR L RelRUERR, S soT the
projwebni gat fyomactiheweshiyn axrial s mhy ed@iNe®fehhBy achieved by
agﬁ%tatlng nmeans_towards the fin engaging nmeans in

SRt 1 pPEj et eI PRAW IS (U AR dheofin engaging
ndBaPOny WP LBE 950tﬁgtF&%j@%t&u%eqéavygg*gﬁéﬁ%gﬁ%el of a
of al'l'y away

a weapon, t he act uat ng neans noves a
wégppmt hBhed ithiet iptojecantei nso féngagefmon whéhbbleel of a

fin _engagi ng ans.to thereby actuate,t latter. The
VAR Uat | ﬁ%lerregﬁguﬁilwefr‘éﬁaiﬁ y%oﬁﬁegss%ﬁl?ggér ' hetFrR the
iehgagt 68, Neadsin b rea gRiehrimabhy tnt Ree a¢huahblgiABaASans to

is urged by a spring, even nore greferably a~ single
tRerelhalacomreddion adpeirng Theorardsting heanengagirefferably

b s FBANSow A §ONVEDI £} é@@i@%.d@é@. DS AGEUAEL NG o ke
nmeans can engage the fim engaging neans is Via a cam
acwdatey feinexanplsyed cama sspface, ievdhendos poéf@rably a
frusto-co inI 8ortion_of the 20 actuati ng neans which
ST T OvE T bhaT dSOPRESF F HORNGRGHAG, mEAHELISTHS, e (H0aging
mnddst 0- coni cal cam surface noves axially towards and
engages the fin engaging neans, it exerts radially
outward pressure thereon, which radially outward

A {%{(}J&%%f{}l%d%gleta%%ngg] Mf& Vtihae tal?: ufaitrin%n%%gkggcggaenggége the
fin engaging means is via a cam surface, for example a cam
surface in the form of a frusto-conical portion of the
actuating means which narrows towards the fin engaging means.
Thus, as the frusto-conical cam surface moves axially towards
and engages the fin engaging means, it exerts radially

outward pressure thereon, which radially outward pressure is

transmitted via the fin engaging means to the fins.

The actuating means may, for example, be in the form of a
biassed or unbiassed axially moveable sheath or tube internal
to the casing, but preferably comprises the firing pin, and
more preferably comprises the firing pin biassed towards the
fin engaging means. Such an arrangement simplifies the design
and manufacture of the projectile by helping to minimise the
number of component parts. Thus, the firing pin can serve the

dual purpose of impinging on the initiator to initiate an
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The actuating neans may, for exanple, be in the form
of a biassed or unbiassed axially noveabl e sheath or
w0 aive/0638er nal  to the casing, but preferably PONEBR®ES00312
the firing pin, and nore preferably conprises the
firing pin biassed towards the 30 fin engagi ng neans.
Such an arrangenent sianiTi%% The design and

uf acture of the ectile by hel pi to mnimse
e%ﬂgosmﬁﬁb&ha&ﬁeccﬁﬁ&g ﬂ%?rﬁ Bt siStrmede ttgééefwarhgagu,nand of
a@@ﬁaﬁ@ﬁ&etﬁgeflﬁU@ﬁg@&fﬁ&Sﬁe%%%4$§6§%b€8 Q0188 the fins in

initiator to initiate an

tireTr @82e04y0008%2rd-paditexpl osi ve charge and t hereby
detonate the warhead, and of actuating the fin
engagi ng neans so as to deploy the fins in the

Thadifahl Yeryd iedidl Reshti @iy Stdbe &ho ml‘ﬁglgﬁa%n apply
may take any formwhich can apply radially outward
r?)‘?é%%bYeO@%W%% BHgRsSurghd o |t|heeﬁgagu nghpedhs engaging means

pPéFéfé@P Y b g&ﬁ%%%seﬁ %i g%%'? gh?begaefggpuatg%h pin

pIn g radially noveabl e
b@E@@sxa@ndllbem@@eabBQGBeHabEW@ﬁEm ﬂﬁéiédﬁh&ﬁﬂh@*ﬁ%ans, and

act ua | D Each 10 er abl fashloned
o S Ak e Fe SHHEST e i S o SAORRe S £ h Bach
pifel agtatd M INPaRShidME R teORLGal a%‘érﬁispﬁé‘glégﬁ_ inner end
engagenment with a fin. Thus, in use the inner end of

f%ﬁcﬁn%@%e@ﬁgbg%%thh@h%01QﬁM@¢@qum¢%nsaﬁﬂuﬂh@ outigal outer
er?cﬁ‘dfcgi‘.eref erRé evpgt?fgeas J‘_'afq nI‘}PL]'lo‘;,I ar%vrrvg%/eg n%/ejgérh%r %nd of

actuatlng causes Tadi
e&@l@hpphnen‘@blgeh Itlifuet Wotuataltsesneacd), fandeagagediter end of
hgre to nove radially outward. The precise ang|e
CHF A &ﬁﬂaQﬁsﬁhglﬁ1néxﬂéﬁaWPV§mF8ttﬁ§ the actuating means

cé@@@étﬂgﬁﬂéii§oééﬁwgﬂélmé%éﬁeﬁ% B@ee@EBI%QE!l%H%AH A turn
course depend upon the precise mechani sm of

CHURYRY RN et wega 920l thera©WUaD|mQVﬁeam@lahhyt¢thard The
to naX|m adva

agin ans, ani ca
pgggh%%c%%ﬁﬁ§hlo§é %ﬁ?POB% ﬁﬁge%ﬂi anﬁho§% E?Vﬁedto the
mmgmﬁadmal/J@@aﬁcﬁm@pm@@N@@Sp@b%@tambywﬂﬁ%f course
rel easably restrains
depend upon the precise mechanism of the engagement between
the actuating means and the fin engaging means, to maximise
mechanical advantage of the mechanism, as will be apparent to

those skilled in the art.

The fin engaging means preferably also releasably restrains
the firing pin in a safety position until actuation, and when
actuated allows the firing pin to move into an armed position.
The fin engaging means can thus provide a safety system for
the projectile, whereby the firing pin is restrained in a
safety position in which it cannot impinge the initiator
until the fin engaging means is actuated by the actuating
means, achieved on firing when the projectile leaves the

barrel of a weapon.
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25 the firing pinin a safety position until

actuation, and when actuated allows the firing pinto
wOoreae/ 063890 an arned position. The fin engagi NRCTERAE4/000312

can thus provide a safety systemfor the projectile,

whereby the firing pinis refL;ained in a safety

position in which it cannot inge the initiator 30

until the fin enga i nmeans i s actuated by the

"Hent

THctHalaif e heths BEBEon2Fi r9GRFWHS t kove, the fin

el Qﬁgﬁg'h@ah§a¥§%£}b§esb%£ﬁ§ld?ép@s@@aﬁgﬁwe¥£)the actuating
2004/ 065891 PCT/ GB2004/000312 -"11 1In a preferred
meahediansht thas fdaser B absee,oft hesse¢mblegngadiengorojectile
n nprd s [ [ sed het n the actuatin
o PeERE =B e BeR, Monl B T S 1 i B M £rom
theojrectialley prefwerablpodinidherteoappicsds imansmi@t provides
.moving the fins from5 the radially outward position
1PBTrgVEesiAGcEs Swhi Tht PR ovilde SN 3R cBc Ak e §Y S0 il access
pEb01808030bNGREEERS QKELALAG AECESS wRHOHILd 10 thE: 5n the
fin engagi ng neans when'th Ins are 1n the radia ?y
rpdinaly posivdmwh. pdbétheans Ther mesnag fide honmsng the fins

EPUEROeEr |SNGRAETS Fr ot B0r A pbsl bR G (' Tins are
2§€600¢ ROFhbIENErowher ey Stadod i Time@Nta ofeddid fhoSition,

in the second position is |less restricted than radial
whgyeREntadiat HeoYemant ¥ He e ifidys iposhei saconry ppsition is

1850 f@gjﬁl:fc@édt@f?arprﬁ%l in(b‘%?é?ﬁérﬁg J¥ eher ghly ?ézgl’ée first

conpri ses a casing, casi ng has an i1 nner s
pohetéwnt hi n adj acent the inner wall thereof for

gui ding novenent of the actuating nmeans and fin

engagi ng neans. In a preferred enbodi nent, the inner

Tﬁle_egyqu:&imﬂée%ﬂ opgét yth A n 20 ;9@ Wt NpReWREER1y  also
said fin engaging pins are disposed. The ihner sleeve
camprierehed peevide, nedhschorcéskingg he spri ngnnehi chleeve

tﬁ%?%?%gg%g:.géfééghén'%h%p Eﬁﬁe§a§$£¥h %%e%%§> i?%% guiding
movement of the actuating means and fin engaging means. In a
preferred embodiment, the inner sleeve comprises longitudinal
slots within which said fin engaging pins are disposed. The
inner sleeve may further provide means for fixing the spring

which biasses the firing pin to the casing, as described

hereinabove.

The projectile of the present invention preferably also
comprises a firing pin release means within the casing, which
release means is axially moveable relative to the casing away
from the initiator, and helps retain the firing pin in the
safety position, i.e. prevents axial movement of the firing
pin towards the fin engaging means prior to firing of the
projectile from a weapon. On firing the projectile in the
barrel of a weapon, the initial acceleration of the

projectile causes the release means to move axially within
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25 The projectile of the present invention preferably

also conprises a firing pin release neans within the
w@amunesIwhi ch  rel ease neans is axially noveakdBGB2004/000312

relative to the casing away fromthe initiator, and

hel ps retain the firing pin {g the safety position,

i.e. prevents axial nmovenment-of the firing 30 pin

ds the fi . heans prior to firing of the
tﬁg\g’j@éé?c’??fegv?%nnfgg a@‘ﬁ%ﬂlﬁ%ﬁﬂ%ngﬂ%%ewoqbegw%g%ﬂg from

thBeribangebiffsa weapononhe FﬂbbéﬁksagﬁﬁgﬁrﬁBbgﬂeHE of the
the projectile causes the release neans to nove

fhxiagl pin t ane Vieepolow/ 9668910 PATY GBA004EI000812ing BPn from
asij y t ipitiator,, thereb .y
mgyggﬁggggﬁgeﬁgoﬁ%fgﬁg ﬁ??%ﬁﬁ %i%gsghetaﬁ%eﬁoﬁagFtlon'
prevents axial novenent of the firing pin, and
t her eby, does not prevent the firing pin from novin
T}F?orﬁlf%eecstalf]eet y Opostif oP i S He APIFEA LHOE tPéﬁffesakP%é also

cohpkesthl e ahridie piesept daventiop RLELSHAP! £58h8Q@ain the
conprises further safety nmeans for helpingto retain
firengfipimg i ntha tdefehfetgoposian opyhrmwr tbo firing the

jectile froma apan, by preventing axi al
phfesBhet o one HhRR mevh PRty S foArtRe PR B G of the
f1ningeden reck ¢nbeosth NENd sinof i diher Preseite fdWedd | &bhodiments
the safety means conprises a crushable support .
Of| dritnt PARELHE alPYanbiene sEretpafiaty TREner uspmBriéses a

cBUPROLT o BLEPBOL L | }Qﬁéﬂ@sggdygﬁaédfrgﬁgggsggﬁg%e%é EES.

casing, i.e.  axially opposite the war
supports the firing pin and rel ease neans (when
resent lor to_ firing the projectile froma
T o R Gy ST el L SRGYEHoRP VO denene rear of
théeréagipgn and. rekeaseyneapsstwBennpr @senlhd, HOWeVAIpports
on firing the projectile froma weapon, the forces 2&3
thg Ad&éner finaduse RS s | Reags pi(whend/presehehsprior to

FUERS GMBDBLASL g UM A LNGHBNONR 1L g i
mevehngosi ¢f orhd hiel fing Ngin and release means (when present).
However, on firing the projectile from a weapon, the forces
of acceleration cause the firing pin and/or release means
(when present) to move axially towards the support element,
to thereby crush the support element and position the firing
pin in the armed position, or freeing space for it to do so.
The crushable support element may conveniently comprise a
crushable washer. The forces of acceleration experienced by
a projectile on being fired from a weapon will vary according
to the particular projectile and weapon in question; however,
these forces will typically range from 10,000 to 40,000g and
beyond (wherein “g” represents acceleration due to gravity),
and the crushable support element, for example a crushable
washer, should be engineered +to withstand forces of

acceleration accordingly.
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pinin the armed position, or freeing space for it to
do so. The crushabl e support el enent may conveniently

w@oupessel a 25 crushabl e washer. The forces of PCT/GB2004/000312

accel eration experienced by a projectile on being

fired froma weapon w || vari according to the

particular projectile and We %oﬁ i n question; however,
5hese forces will typically range from 10,000 to
Ths, 80965°5Rd °Theytn 1{%1@{% sylefBpPéBeftss also to prevent

a2¢ge! phathont dye £9egf§¥khgép%§0f§§ﬁa%pg §§E§ngﬁssition to

_support el enent, for exanp cru
ishoatdedepenpi herredien twa thistisawd offotbespobjectile from the

| ti di ly. WD 2004/ 06589
B P Rrn a0l DBBSI 555, S5 hengalin HhLbs oF Lene™P  igi GFeshable

sepbety pilemeatal yoect @aFeeyeRtin ahal dM@Nttd £theing pin
firing pin fromits safety position to its armed
OHOSF DI FABIS tyeEny PHESERY her ppbj e tillrd Hgofttthés broken

; at t I nci t
HERREEy SRYBRECLEE U LBR ST 06 R LB (uner
peagages tureddr richg pforces rodfl easeeheaasibwhaem firing the

E%es§£t% ppgor to firing, but is broken by axial,
PhHovEreht Sof-GHe Fi MG Pin OF Pel REZECHEAMhs Sfweiment, the
sRFEseNbIn Unleri ddies dpreies 16f ﬁ%%c%b%&ﬁbboanangggrQnﬁrangible

,the projectile froma weapon. In a preferre
1pRpEdr PR ON tHEL alD ssifastds pinslids dhepesedngi ehidnenpeges and

LN a a_frangibl Lnner_.port.i an which . .
hé%?én gei%§% ggfhgeéggiﬁ%‘%h&h§%g§§%%f%ﬁajmhérﬂé %%eheld +
thel saSet peanisisich. tbat fihend i thagppdbedisi hel from atdeapon,

saf t% gosition. On firing the projectile froma
t%aEB CoSt RéE PHIREIS I T F Bt | bhe cAfsBaERe et Sasey moOvVe
aRBANSyt QuADVE rla %Héﬂiﬂ&éwgwbﬁf@ﬂiﬁbﬁ,tﬂbtb@§¥hg, tq thus
within the casing, to thus break the inner portion of
braeksahet yinpiay, rewtider eby the deaofwger pievenndt Htereby no
L] in fromumoyving axially within the casjng from
LopEt e Bt o oh et Fadh gfin g SET R ERTR che
cpsbhgcitbe ofiet Hef pt ¢septitDyeNt bophaByYrhdat PeEition.
conprise a back plate fitted to the rear of the
casing, i.e.

The projectile of the present invention may further comprise
a back plate fitted to the rear of the casing, 1i.e.
longitudinally opposite the warhead. The backplate is
conveniently discoidal and may be fitted to the casing by a
screw fitting. The back plate provides a shield against fin
damage within the barrel of a weapon on firing of the
projectile. Such damage may occur, for example, due to
distortion of a cartridge sleeve surrounding the projectile

within the barrel, and may result in unreliable firing.

Thus, in use the projectile of the present invention is placed
within the barrel of a weapon for firing. When in the barrel
of the weapon, the initiator is in the safety condition, and

the shielding means is in the safety position. Firing of the
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| ongi tudi nally opposite the warhead. The backplate is
conveniently discoidal and may be fitted to the casing
whgooa/0638er ew fitting. The back plate provi des BCEHOB2010d/000312
agai nst fin 25 damage within the barrel of a weapon on
firing of the projectile. Sﬁgh damage may occur, for
exanpl e, due to distortion a cartridge sleeve
sur.roundi ng the project,ile hin the_barrel, and
PRBLGEE TR SR er? Aot 1o b CTHRLS fRoBdde RETeLY Lo the

aPmeheebnd tQlbont, herasepduddyentbogni s 10k agethe M d hw slide
the barrel of a weapon for firing. Wien in"the barrel

Ipmt Kdaneapbetyt he itia i aroedi poisitika .saf ény the preferred
eﬁBQQ%ﬁeggs agg%crlg ? Idlggo J%%%g%it%n tg%oﬁgc% Ye aiso

position
cecme&%poalaizémemtl%fprcmeecatteaﬁaugjesmah% within the
iniitiator to nove fromthe safety tg the arned

Ce8hbfti bRUSWRCENaE409e s Nond 18hiSEITHIHG AT P¥| peerting a

r&ﬁ@ﬁl&beoﬁ%E%EH 10, e @1l POoSiHii 0N 5 d My 1 ou%gard force

preferfred enbodi nents described above, firing t
ipr tbjréctsmh@tablsma tes &S raxirglagimge mErn oft ¢ hghe fins, thus

N R i A

af @a@@atmgr RMtwall st dd y oohWamgatereQth & target, the
transmtted via the fin engaging neans to the fins,

FLRLET cukisi AGPLRESR nent & hfovaNftamterr adharhy |du@rdo the

sHQé%BiH? tﬁeégsa Eﬁd|§hgy Qy$$@rd088§i£i8ﬂ %Hd'nHQCtlonger
ar the firirng pin inpinges on e

prnvudangrawbamh;edu@dnwddmathdnuﬂuhﬂn;duxﬂnﬁithéhexplosive
rmed condjtion and _no n providing a, barrjer
S A AR S T A R SR
whenbBgad, detonates the expl osive charge of the 15
war head. An enbodi ment of the present invention wl|l
now be described in detail with reference to the

Aﬁcgﬁggéﬂ%éﬂg 9£a¥ﬁggﬁre58ntmfﬁggﬁtfgn will now be described

in detail with reference to the accompanying drawings, in

which:

Figure 1 is a perspective view of an initiator casing of an
embodiment of a projectile of the present invention;

Figure 2 is a cross sectional view of an initiator for housing
within the casing shown in Figure 1;

Figure 3 is a simplified partial cross sectional view of an
initiator of an embodiment of a projectile of the present
invention in the safety position; and

Figure 4 is the view of Figure 3 showing the initiator in the

armed condition.

Referring to Figure 1, an initiator casing 100 is shown for
housing an initiator 102 (shown in Figures 2, 3 and 4). The

casing 100 comprises guide means in the form of a slot 104
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Figure 1 is a perspective view of an initiator casing
of an enbodinent of a projectile of the present

WO pwensison; Figure 2 is a cross sectional vi eww@f/Ga&R004/000312
initiator for housing wthin the casing shown in
Figure 1; 25 Figure 3 is a sipplified partial cross
sectional view of an initTatdr of an enbodi ment of a
go%ectile of the present invention in the safet

wg g-

1 B Chrih 1 Ui A% MERES, BWEBE FPEIra 3 SRBAERGE 106
iEh@li@éEl?t@énéﬁr_Dﬁeda(§@éj?ﬁﬂﬂyéé‘§qaﬁ%p4$$gﬁhé'Bgsﬁﬂg 100

Figure 1, an initiator casing 100 is shown
fhsbBengcanpirdseisator opBRifghdWs ifeMmiqglirneisti?in Stlamdslot 104

) S TR S TRy e o P

3wehdi @) which the shielding neans in the formof a
shutter 106 is slidably constrained (see Figures 3
and 4) . The casing 100 further conprises an opening

2308 f Qs el 3 thin i L iad_ o n h

iniﬁiator 102h%g%§é q?ﬁ%?eiﬁg Fi%ﬁ%ggaQQESSQ%g %%§;A§e any

cdngeussedaheirinabove, whhehiwhén atopid@2dnay beeafiyring pin
conventional initiator i ch when . i npi nged, by the ,

IFNTIRGDI A GERAPALAS SH-GH SUrVE CHRE oo WHTEHe cdptonation

of nthéatepUet onat £pArde 6f the Lxphosdyeashas IRn&int & those
war head, as is known to those skilled in the art.

skhiehednl i ithe @0 - 1620hs aghéwatiatprgdf8 ig. shpen in Figure

ol nifat qr. ; bses ing 11 n

i T e oo 113 saiieERee e enditdig 110, and an

insejatheg ¢hargg pld éddicshowre empensnyhelni tiatwse, the
102 t hrough enin

£ tge 50 % 110 and,inpingeg%gfon t he
Hhit 27 ab g (BRar §8°YD2, SPEREPebyedéfdfa@tny thiF through the
op&hih@t an0l0Z%nA Eﬁﬁﬁﬁ@é§ddﬂ&ﬂ'EHé”in%Q@aE@ﬁgu%%d 112,
the projectile of the present invention is disclos g
therglgy ode5ananinghshei anthéaknirt lflor AQxdferred initiator
102 for use in the projectile of the present invention is
disclosed in WO 99/51934, wherein the initiator 102 is
biassed towards the armed condition, but prior to firing is
held in the safety condition by the firing pin. On firing, the
firing pin moves axially away from the initiator 102, the
initiator 102 rotates from the safety to the armed condition,
and is avallable to be impinged by the firing pin on impact

with a target.

The initiator 102 comprises shielding means engaging means,
for engaging the shielding means (shown in Figures 3 and 4),
in the form of a cam surface provided by a circumferential
channel 114 formed in the periphery of the initiator 102.
Such rotational symmetry facilitates ease of manufacture of
the projectile of the present invention, since during
assembly no specific rotational orientation of the initiator

102 relative to the shielding means is required.



10

15

20

25

30

bi assed towards the arnmed condition, but prior to

firing is 20 held in the safety condition by the
wo poosmesspi n. On firing, the firing pin noves BXi/&BRop4/000312

away fromthe initiator 102, the initiator 102

rotates fromthe safety to tg armed condition, and

is available to be inpinged 5 the firing pin on

[ with a target. 25 The initiator 102 conprise
REFPEF tRAgt oB B ERGay ATl feads, Tof6F Fefghg RGTeRBabove, the

180t ek €bng fRaNS HRhQW Wi RhEhOHRES:3s AR g . TﬁetE551ng 100

formof a cam surface provided by a circunferentia
l%hﬁﬁﬁétlmm¢df®ﬁhwﬁan1RH&;;m%tp@@@y 602t heviitiin dthoy casing

1&82 actu %n%%r qb OJeﬁgrega Peﬁﬁehgkaégﬁtea £r8'channel

1JZPIVBﬂthd:@ﬂmu1$iB§€16iirw11§h alss el yi Moo B8PEC2 f I The shutter 106
rotational orientation of the initiator 102 relative

18 St shidedalhy dRiEts ainaceydithdd. e 2d08/ besggaositioned
bggé@%&@l% O@Q§;2 cha 1 R@Egr ralrﬂ:g tcﬂel:' lg(%i',e%azg?lgan%, and

as referred to herei nabove, the 1nitiator
CQMDsede&Aahl@pehengasz&gad@OLnﬂ%mat@sia@ga@ﬁngimeans in the

0Si t ] oned bet ween_t itiator, 10
O e TS TRl bhr el 1M e o G Tt 9 6 R tator
1e2fifie cbapachtSsId2thNt kOB EAL i DDA W thHe t&iRutter 106 has
initiator 102. The shutter 106 1is shown slidably

2 cOPREFar AgP W E ht4f t Hedsicatterbpy podpticefedingei ebBhgure 3)
al h@nifél{ %og_i}pcmg%l %ﬁat%g \Lff 'kﬂ%etal]?tl%r tijlgzinﬁggatlnﬂ charge

conpri's an openi ng |n|t|ator engagi
prﬁmaherelprﬁebénatpscwhﬂn|uhe:hﬁiuMaﬁﬂr eerm651homaéd§afety
lnltlator 10 102 and cooperates h the channe

2335 The (ERITE 08 nASTUR% rlct uFE OFniTAg4 5 CLNG charge

ptéRgieabed ByrEnsoLt aphdd REd A nfitdWi@ B) 028k sSWihChhe safety
point the shutter will break if the initiating charge

Po? bhadur etlyer etlon atrels- iterr tliﬁ)@ wailli &eod 1L02rokate cdienter-
p t.i.on S S mn |n igure 3

Cfgéﬁs% Tn g‘%:halremg(i1 pre rgl S%PSn?’}?eghmﬁo%%%tlon 118

td r%feh@}tOfrdrﬁ)Zt]hé st her sedetar the fracture point 124, and

forcing that part of the shutter 106 over the fire channel 122

into the fire channel 122, thus providing further protection

against premature detonation of the warhead 116.

Thus, as shown in Figure 3, when the initiator 102 is in the
safety condition the shutter opening 120 is non-coincident
with the casing opening 108, and the shutter 106 forms a
barrier between the initiator 102 and the warhead 116 by
blocking the fire channel 122. However, on firing the
projectile from a weapon, the initiator 102 is rotationally
urged from the safety condition shown in Figure 3, to the
armed condition shown in Figure 4, as disclosed in
WO 99/51934. Thus, on rotation from the safety to the armed
condition, the channel 114 and projection 118 cooperate to

slide the shutter 106 from the safety position to the armed
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position, then the initiator 102 will tend to rotate
counter- clockwi se (as viewed in Figure 3), causing
W b@4pesspecti on 118 to break fromthe shutterPdD6Bai04/000312
the fracture point 124, and forcing that part of the
shutter 106 over the fire channel 122 20 into the fire
channel 122, thus providing FUrT her protection
agai nst premature detonation of the warhead 116. Thus,
CaldzRbRR - i nAFi §HPEN3 INAF NS 4nilth dthy AOPG PRI EHen the
it e: shuytter; I ng: 442041 ; ;
L B A e e e no 168> ey opening
108¢ shudt tfeird06héones a2Bar eingr bstowenot Renigeirt ittegents a

102, and t he warhead, 1.16. l.ockin he fire ch el
03951 8 hoRebEr BRRRR i e TPo il prsheaddBen, Thus:
ohhenpadtt it Ahel@Zohecroliat vovAld taryaed tHomittieg pin (not
safety condition show in Figure 3, to the 30 arned
skend) t FBReERoWRS AnFE§aker 41 0astiyreepseldei apepyng 110, and
99l 4 us,;,..on. rqetati. f f h :
B T i AR 7 e i G A
theopetatetbe 18PRi.de the shutter 106 fromthe safety

position to the arned WD 2004/ 065891 PCT/ GB2004/ 000312

- 17 condition. As shown in Figure 4, in the arned
1RORE L L 0Ret R deTHIR! 1ORENIUIGE: ldbd St hci enst Watdd shows
the casi ng openin 108, and fire channel 122, and
ohene@rad dadngey ﬁ@fqe§éﬁt grnyendon egnbet feen thige purposes of
chnj L . 102 d e 1 - ' ;
l%?h%kgggﬁgﬁécti e %#%ﬁMg&$é?g%t%ﬁ¥ﬁgQ#§Piﬁgggﬁﬁyfééélled ko
m&how) £ eatens dhefigitdtatars 1@ beaadh edhembpdnimargts being
110, and i npinges upon the,initiatin% charge 112,
Sthatebytactanst %ﬁg tPReei AkiLAREr 1205018 1t ti FRPhETent -
understood that the enbodinment illustrated shows one
application of the invention only for the purposes of
illustration. In practice the invention nay be applied

to many different configurations, the detailed

enbodi nents being straightforward for those skilled

in the art to inplenent.
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WD 2004/ 065891 PCT/ GB2004/ 000312 - 18 CLAIMS 1. A

small arns projectile for a snmall arns weapon, which
w@e@peeIspl e conpri ses a war head havi ng an expl BGI/G82004/000312

charge, an 5 initiator, and a firing pin, the

initiator having safe and arnmed conditions and

capabl e of detonating the ex § osi ve charge of the

war head when the initiator_is_in the armed condition

and inpacted with suffici ént?¥éfce by the firing pin,

wherein the projectile further conprises shielding

means 10 positioned between the initiator and the
lexpl Bstmeltharge pfrojekéiver Heada wriadh shined diegpon, which

nmeans, 1s slidable from.a.saf .posi_tion_in which the
OERTSTH NG TS ShT f 06 TRE DrRieRvE" SHRIGE aF CRerge, an
inet headrf r apdt ke fiMitdAtin, tohaniak ABELPESiHaVvAMg idhfe and

which the initiator is capable of detonating the .
agRpf osirs it kar gedofcatid hiar Réadietrrashiel dhgg explosive
cﬂgﬁgé.Qﬁ§n9h§|Wg§HESd Rﬂl t@ﬁe$§5§tﬁgtbqe;ﬁ£”$ﬂ the armed

position in response to the initiator moving fromthe
ceaflet f ont hedarimpd cdendiwidn. s2f £ Acpenfecbirke &ordritd nfiring

toclaiml erein the.initiator 20 conmmunicates W th
B{Re ERPT BEP VA ROE o 1o d AP REadoDPA RS ot fhee TG eans
p&8apnshedt Ber Bl €hag; Aeanstber #hAdtiBe bakp1 651 Wi ERarge of
cl oses the fire channel when in the safe position, and

thai earhpadri ehifth sehovedngroprphelsi sbidhahaefromen safety
ieldi . i S i . pasi t4 on. .
ob eS0T rE BRATITRE il UG MR P drnfbsive
cshrgtdb Ag e anshearprirsastiae shniteitod, tAh phopentdl gosition
.according to claim3 wherein_the shutter is 30 ,
19 7REGR yRONAT G HAF Witk FPRekdicdetngghenasing the explosive

cREBGECHH erReCRLdhRgyl O +lAal M A WK QI RebR8 BHiGR) slidable
nmeans conprises a slof. WD 2004/ 065891
fPOT/ GBED04AGE031® the armed position in response to  the

initiator moving from the safe to the armed condition.

2. A projectile according to claim 1 wherein the initiator
communicates with the explosive charge of the warhead via a
fire channel, the shielding means forming a barrier which
closes the fire channel when in the safe position, and which
barrier is removed from the fire channel when the shielding

means is in the armed position.

3. A projectile according to claim 1 or 2 wherein the

shielding means comprises a shutter.

4. A projectile according to claim 3 wherein the shutter is

slidably constrained within guide means.

5. A projectile according to claim 4 wherein the guide

means comprises a slot.
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- 19 6. Aprojectile according to claim4 or 5

wherein the initiator is housed within a bore of a
we2minessad] acent the warhead, and the gui de nRERIEBR®4/000312

formed in the casing between the initiator, within

the bore, and the warhead. 5 7. A projectile according

to claim6 wherein the casTnb9 conpri ses an openi ng

formed within the gU|de means whi ch opens on to_the
6t ni t Ratiotrstsied® WRERPRILRE Bt eClRéRedt . ©%0 B. Wﬂereln the

lﬁtetseatlesa%%% %en%ﬂe%fﬂfaregr&hSEe'ncgh%ﬁgngafacent the

has an openi ng therein correspondi ng to the casi ng
wephaadg andhthh ghudeene@@enlﬁgf®smeﬂ leashe paxsiad|lyetween
coi nci openi ng en_the _shutter
the it ﬁ@ FneHlﬁﬁept ggﬁﬁd ﬁﬂa ﬁﬂgswﬁﬁ ©E6i nci dent
Wi th the casing opening mhen the 15 shutter is in the
safety position. 9. A projectile according to any
7 pr ecRdPAFQ I@KilhanEr & T 1Dt BPi 64 3gM t heWRARTERLAL dfrhe casing

e he ti C
~ghBET 508 ML akYebing ToBHERE wERARL 13, FUEEE HiRps which
openedoposbttbe.1ﬂmt1#tproheuseuewathmndthg boranyhereof.
precedi ng claimwherein the shielding neans al so
conprises initiator engagi ng neans, which are engaged

gby thRepirghti-Rtak %ﬁ%%ﬂdﬁhqrﬁé'@igim”ﬁV%%é%éﬂﬂTHHéh§hutter
safety to the armed condition to thereby slide the
hgai éndppgnn@gnghferr@mm v rsfsgopdiag He ditred-pos1q i @pening,

wﬁﬂghtﬁﬁut%%' GO 38 Sfuiel di g, ey neaﬁgéﬂg with

the i°ni C1At of engagi n
tAé. cﬁspﬁ@J@pémi@gaﬂﬁﬁrdﬁngshmﬁﬁem mhsl@nwbeeed imétieposition,
initiator engaging neans con£r|5|ng a projection on
atﬁewgﬁF€|aﬁngotneeh§01v@ﬁ§o@a D659 1CPE EROPOA DY oBReR the

shufPerl?s é_\anHbe%EE@yaﬁSQ&ghBH to claim10 or 11
wherein the

9. A projectile according to any preceding claim wherein
rotation of the initiator from the safety to the armed
condition causes the shielding means to slide from the safety

to the armed position.

10. A projectile according to any preceding claim wherein
the shielding means also comprises initiator engaging means,
which are engaged by the initiator when the initiator moves
from the safety to the armed condition to thereby slide the
shielding means from the safety to the armed position, and the
initiator comprises shielding means engaging means for

engaging the initiator engaging means.

11. A projectile according to claim 10 wherein the initiator
engaging means comprising a projection on the shielding

means.
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shi el di ng neans engagi ng neans conprises a cam
surface. 13. A projectile according to claim10, 11 or
wa2oowbessei n the 5 shielding neans engagi ng NneRCIEGB2004/000312
rotationally symmetric around the entire periphery of
the initiator. 14. A projectjile according to claim13
wherein the shielding neans“engagi ng neans is
rovided by a circunferential channel _ 10 forqed in |
lthe PePGHESHIdR 1HeCTFTTRGt 6P, ClRimn 1Y oPBctlill @/herein the

sB¢ePRYIhRINEANaN¥NLBEEER iﬂgaﬁEaEGhﬁggéggna th& surface.
shi el ding neans has a fracture point, at which point

the shielding neans will break if the initiator
remat ur el 15 det onat es enint saf.et sition.
1B5°R BFE) EekFre “Setorarie 1o Eihimhn Dy droPhi N2 Hpef8in the
sWECHInGOMEASES choRio@neCt h@AneN tde rshbelidnag IRRasgmmetric
and the fracture point is fornmed at the point at
afAreER the préjieet PBRIPROTEr 6feéhs fRéMLIERETshI el di ng
means. 17. A projectile according to any preceding
claimwherein the shielding neans is fornmed from
1dit ahi pno 26tiBe #cpoonjinyite cldist A3t wvaklgiasthe shielding
her ei nbef ore descri bed mﬁtheifﬁgfgnce to

mﬁé@ﬁnﬁ%ﬂ??ﬁﬁgdp%ﬁﬁ?mﬁf provid 01rcum%ggential channel

formed in the periphery of the initiator.

15. A projectile according to any preceding claim wherein
the shielding means has a fracture point, at which point the
shielding means will break if the initiator prematurely

detonates when in the safety position.

16. A projectile according to claim 15 wherein the which
comprises a projection on the shielding means, and the
fracture point is formed at the point at which the projection

projects from the shielding means.

17. A projectile according to any preceding claim wherein

the shielding means is formed from titanium.

18. A projectile substantially as hereinbefore described

with reference to the accompanying drawings.



