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Posi t device fem scat t(ﬁr‘f@l E b[%Ub munition The scope of the
present invention is that f é 9 i or ng devi ces for scatt diRas goPY
sub-nmunitions.and in particul ar for bi-di rectif pl ate charge m ngg, .y)geg, -
the m nes are spread over the ground by neans of a cargo shell or & mne

scatterer, the probl em of p05|t|on| ng them on the ground ar| ses. W know
by addendum ORin: {- Wb 3 - ' &8 ge m ne.

Such a mne is i ck vvhlocé*le 31§Peé feag_lg,%,{tq%rgrop_@deﬂatﬂ d ble
tabs distri butejﬁ'réaroun |ts peri Eaery avmérd the mne fromphieing i n'gob,l lized

on its edg®PABATIARING |qe"tld=%ss Bl SG355a%aRt On SHRE TR 4O, cBES

HO}NGVSF l 1;] éﬁd@ﬁuiégxfbkebiaaireﬁﬂb{E?plh&epF;th@m afirms.entation to be

sol ved on har roun are tota i, noper atj.ve

where the m e“thE %erseg%??iligg 3 f’ﬁgf"r %%l??@ﬁnéhgghm%g%%nd?%em

ineffexti vea Reaegd USh20332dmlescr indase anseattepersontde wprobleay ef

scattered gg ¢ SEL Iﬂbﬁx neh!es E_bhh da\p_altstéglem ble tabs on its rear
9SLERRLRy TRER Bhnkngrblha

part. Thes pen %Whl ch enabl es the behavi our
of the latter to We sknoWl ibyd ARdRnguE feew&.i igiredi FRAYP kowned dPihe

TN Tespect TSR Do T e ol Ly ove 11 5ccapaeil g L adaan
hard ground, |n5'dﬁ¥"c% noe dife erﬁpﬁé: s“r{?’aﬁqﬁ‘éﬂ:yfaﬁ Bg %ﬁgghes

i nef B0t i vegrdlifdponpos € kdxible pasendistwimted asouadpitisoperdphery
Char ge i neaveXaicehe, fERS, LAk ol AR, HiloBTa3Rc | B PLeC ffde iy O ©
both on hardodhingofit groundtakie @esddicat arheonenvefties f%cﬁﬁerefore a

positioning devyggelRl, a b ﬁé‘é’étﬂ?@xleiet 'E%b@ -dR4Lé | £nECpirboial e f Ype,
and conprises a set .of flex

| ri but ed at | ar 1 nterval
around t he SGheRLALdioM tQ ‘B%v?ﬁivﬁaaf" &’@”dseﬁf‘?‘ﬁf“?hagﬂ?ﬂeadl sttrqttﬂjlts]r%n of
the tabs isifngpbratdived heort esspfiantgrduridie wikepdynahiec misiest arsdimk o dahi ch

regardless of their position which makes them ineffective.

Patent US$3205322 describes an anti-personnel which may
be scattered by aircraft. This mine is fitted with
flexible tabs on its rear part. These tabs open up as the

20 mine is falling which enables the behaviour of the latter
to be stabilised with its forward end directed towards the
ground. Such a device enables the sub-munition to be
favourably orientated with respect to the ground but does
not improve its capacity to land on hard ground, ‘in which

25 case the mine lands laterally and becomes ineffective.

The purpose of the present invention is to propose a
positioning device for scatterable mines and notably for
bi-directif plate charge mines, a device which ensures the
correct positioning of the mines both on hard and soft

30 ground.

The object of the invention is therefore a positioning
device for a sub-munition, of the bi-directif scatterable
type, and comprises a set of flexible tabs distributed at
regular intervals around the sub-munition, a . device

35 characterised in that the distribution of the tabs is such
that the resultant of the aerodynamic resistance to which
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2.t he®&h l§-r%lgj?f?-t%'r?gi sF's?%j %Eé‘a“ﬁalénﬁ*sts‘a rodynamc cent reE&')Le%FFri\Et?N?heP'%/zs
latter's.centre of gravity, and@lTl40%094b t%e tabs integral wth one face

| gcated on a rear part of the sub-munition in the direction in which it
follows its trajectory have such a shape that they are subjected to a

per manent deformation during the scattering of the mne. I'n one particul ar
embodi nent Bhet gubmniktian the subiletadhdarvite aerodyngnbd tentgeip a

sub- nuni ti cBehtatt efpd Mattetoly ckentiiecohagravi Ot iapRe! { AOGRNt ¢pguch
as an artlltg&¥ %ell, it is %hara terised in that the tabs are
subj ected t p JEHR 8RR 0A3GRIPANEde PR @ TRT RAXENCE £heal
force. Advastbgmandiyor héndi shei kditestdont Hn t ehichs ICEN¥ws hgygare

all ingegr s a j t d.o r.ean par ‘the subzmunition in the
di rect f‘son ?%r%%%ﬁ%fr& ﬁlgaf‘{%omy%kﬁsat ?Q%&?t g:rhf% &é:ceg{ ATy § %%%t?érFanf’, t he
di stri buti oRresmanegat: glefarmahicin tdutingcthersaattening edfi sthenaelndu ch
results fromthegnpt ' L Pt el g i asfa | ts : t he, rear
part of the sub?ﬁuﬁﬁ?%ﬁt.ﬁ\gl%?r ectl pc}lﬁﬁl&mhffghﬁéf éﬁ%tg\%g:ll '?‘s‘ Ene

traj ectory POS3teendng hdavirgt % tIRSigNRd whPce@iP i & egubrmuhikienf ace

_op{)osi t?a tpsth&t}?&éﬁ f)gp]?a I%mﬂétécwtﬁrﬁh :ﬂgfﬂuntﬁtgigﬁ %Jvtgmeﬂ{:(ra .

i nteg W Q may be equa at q e tabs iptegral w

t he r%gr f%@gﬂarﬁfr}tl\%é ?6%5‘3&8 r 2% tﬁgegébslﬁ:ntlesgr arR¢rexieededn face

may be greatbatt Heulmet Hmtbsf ariee subjectedgrd ai thednwmemy waedokma€iohn one

parti cular _grbaYl PRA &eddie d U | he DR APEAUROTal i th the Torvard
' I enbodi”

face are nmade of bent wres. In a preferential iment, in their
depl oyed posi ti BAVEREagRRNSINegiRe @istrnibutisnr gfackhef tals siw- smehition

make an angthati theyhearxi §10f 1hBegedh- RiRH iPrEasec s itiaieddcodi aMpLLe of a
circl gl N V\ﬁégg tg ir_free ends are distributed js %riater,than twce the
hei ght ~of t ubShuitt§ ofubrAuR r -8d oGimeRt lopheinerdiifibl dtt abs

coul d follows its trajectory.

According to one variant, the distribution of-the tabs
is such that the aerodynamic resistance which results from
the tabs which are integral with a face situated on the

- 20 rear part of the sub-munition in the direction in which it
follows its trajectory is greater than that of the tabs
which are integral with a face opposite to the rear face.

In particular, the number of tabs which are integral
with a forward face may be equal to that of the tabs

25 . integral with the rear face and the surface area of the
‘tabs integral with the rear face may be greater than that
of the tabs integral with the forward face.

In one particular embodiment of the invention, the
tabs integral with the forward face are made of bent

30-  wires. '_ '

In a preferential embodiment, in their deployed
position the tabs intec_:jral with the rear face of the sub-
munition make an angle with the axis of the sub-munition
such that the diametre of a circle in which their free

35 ends are distributed is greater than twice the height of
the sub-munition.

In a preferred embodiment, the deformable tabs could
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3-be fitted with a | ongitudin Hé g whose width steadily increases from
Bl

the base of the tab to its fr he 1 nvention will be better
under st ood after reading the description which will follow of
particul ar enbodi mrents of the invention, a description which refers to the
drawi ngs given_jn annexe _and in which : - figyre 1 represents a part_cross

sectional dFawfhbred wigh & dopgitudinal ngG hose) et th sEeRdtlY ce
gcco_r_di ngf tmqgtéwsear E_r?m theubasé bEptheenhd Bopdtes Q‘&-egs eagct i onal i

raw ng of a DigdLr | ne 4 tat tn,.a_pasL.tionln | ce according to
a first enbodi n%kg% g?‘ R’Fﬁ'g’qzoﬁ\/e‘;rﬁ]iloﬁge %?{"bﬁ’r‘ e8§d|e§%5° |%e e%t'fer[ h’ée?r‘?hﬁgi n
figure 2 fdthew ndescription x, whithgureililr epfebkows acfar tparvisular
secti opal ' Jg¢ ALk gCtsi ' fitdeqays Sif4QRd N Lce
accordi ng %@gﬁgﬁggi%%d?ﬁgn?hgf %E&ni'nvéeng?%%ﬁ??? |8ig§urwteH 1@% sg%ggé ailed
vi ew of onet®fth@cdranings: gdven & Anngeer apdaln WhAEIOR the nine

ocording to feuraghre {1 gupeesinend ol paRt ceebesn forlorart | drdiify
itted wi posjtianin vice accqrding to ir odi,ment 0 e

i nventi on, ‘??f iagubé§%é§e§1’|:d€i%bm§%ﬁr eéé:r'&e‘g Wikl &t Rﬁssitdﬁlnéngb fgevhgea
cross sectiancofdihg tabpidoroartg t he plane for which the direction AAis
I ndi cpd ed on figur -5 fl h L-dir l.f: nine |

f eat u?éés in figuré"g' ggf’%aend2 7E§P E: gféﬁ ﬁé %%ﬁ%n?kagF o(rascnewta‘%elcloOrrBa(r)hT %éggﬁgs, -
figure 9 shdfs d nbdrsdraatid nhine |fHtdedy with @ npositienimg hdeviieei ce
accordi ng tacébedingetbl an fAMse enbodimeuldos- thedyneentdangnd 10b  shows

I n diagram formthe | andi nq of a,mne fitted with a device %ccordi ng to the
i nvention onto ha ﬂgﬁfsuﬁd. s a view of the mine in figure 2 following

directiqn X, : _

15 ~ figure 4 represents a part cross sectional drawing
of a bi-directif mine fitted with a positioning device
according to a second embodiment of the invention,

~ figure 5 is a detailed view of one of the tabs
integral with the forward face of the mine according to

20- figure 4, '

- figures 6 and 7 represent a bi-directif mine fitted
with a positioning device according to a third embodiment
of the invention, ' ' '

- figures B8a and 8b represent a single tab figure 8b

25 being a cross section of the tab following the plane for
which the direction AA is indicated on figure 8a,

-'figure 8c shows the bi-directif mine which features
in figures 6 and 7 after the permanent deformation of the

tabs,

30 - figure 9 shows in diagram form the landing of a mine
fitted with a device according to the invention onto soft
ground,

- figures 10a and 10b shows in diagram form the

_ landing of a mine fitted with a device according to the
35 invention onto hard ground.

If we refer to figure 1, a sub-munition 1 of the

scatterable mine type, according to prior art as
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¥ we refer to figure 1, asuthlpmwf)% j of the scatterable mne type,
“atcording to prior art %r esent ed by addendum certificate
FR2475716, conprising a casing box 2 containing an expl osive charge 3. The
latter is fitted, in a known way and described by FR2475716, with two

liners (the Ilners of this charge are not _represented). . The casing box 2 is
enbedded i rrepxesentedsbybiasidendun:coet 4ficee aEB%é ﬁaitén aﬂ°mpﬁrko$irm allic
washers 5. a0d Gs¥y pwﬁleneébmim ol reoﬁpd.lw.vé actaBgeut3i ntThd he
faces 9 an 0 respecti e vvasher are t ne
means of tgr%\"%?nrro% 1 tg??trl Bt e a?‘ngﬁfnanﬁﬁ%g gaef\@élrkh c{]v ri and
whi ch go tIFrR24757he, nvbeh The hdersf t(uket Arigiens rqﬁmlurse ahiarge arent o

t he her s ' | ne al so includes flexjble tabs 12 distributed at
regu}NZ“srS it rvgﬂgpg?ggﬁgeﬂé circunference. One end of these tabs is

integral with obkef fasisrg t hexni de isevembaddrd, i iRt & 13Rock3rhgoxhing
t ensi on r0d§tilt3c€ﬁréhql V\@ﬁhiﬁgsil@r ,@atgggap; hquOeryﬁle@élIn-,e Wwalhelr f5ece
e

and is situat rou 14 o ne., A c ai n nber of
tabs is fastBfel F‘Sef aeélieonsﬁ eguﬁp‘enﬁﬁ‘b‘é\d 6‘I‘°tt°§;§s°' is B{J‘gg % ﬁ“?%ce
The tabs i ngtr@r ghcks gnenaame gespetteveayel y distributed at an angl e W|th
tabs | ptegral t he o face. C I a nt gs 15
cut imo t he sh@leﬁ 5’515 ngarﬁ rﬂ%&% g’gg%#%lya‘gjiéeﬁbg%g g’ E b&t #ﬂ

when the nie€f itenakon nrlods akhedistributedncater atf\ub@ghiheytareemba:oyed
when the m gﬁté]%vsllﬁm afdl WRTC hgos%'ﬂough idife | herTHd ghadSopt@hed i n

t he forewor astlctasenal E bl em of Sliré%orlentatlon of a m ne
on hard grotifBSieNLECES PE8 rBYELEREy OBLE tHEa er 3pAv&-on soft

ground The mine also mcludes flexible tabs 12 distributed at
15 regular intervals around its circumference. One end of
' these tabs is integral with one face of the mine level
with rivets 13a, 13b of the tension rods 11 on the washers
S or 6.

« 20 The other end of the tabs is free and is situated
roﬁghly in a mid-plane 14 of the mine.

A certain number of tabs is fastened to face 10, an
equal number of tabs is fastened to face 9.

The tabs integral to one face are alternately

25 distributed .at an angle with tabs integral to the other
face. .

The tabs 12 can fold back into housings 15 cut into
the shock absorbing structure 4. They are bent back in
this way when the mine is put inside a shell or a launcher

30 tube. They are deployed when the mine is ejected from the
shell or the launcher tube. ‘ ,

As stated in the foreword, elastic tabs enable the
problem of the orientation of a mine on hard ground to be
solved, but they are totally inoperative on soft ground

35 where the mines sink in regardless of their position which
makes them ineffective.

Figure 2 represents a sub-—mﬁnition 1, of a bi~directif

-

This Sheet Has Been. Rep

T



—1 ELLA CHEONG P.09/28
wher8 Tia 1736 % SI nk In regar JI E éﬁbt hei r p05| t i on whi ch makes them
I neffective. Fi gure 2 represeWt'Tg @Og rrurﬁtlon 1, of a bi-directif 5
pl ate charge type,"which is fitted with a positioning device according to a
ftrst enbodi nent of the invention. This mine 1 also includes two netallic
washers 5 and 6 which are p05|t|oned on round noches 7 and 8 fitted into
faces 9 and pDatespeargel \typhe whdlolr siar fitared | witly ah vposithenihge by

means of tenglpictodachtuifieStll QUL ohbBRingHe! 87 Ehe' dAVeRtibALCTVAlS,

and which go € tension rods are rivetted
onto the washer sTBianmige ¥ 9dsp |1m1wa’@§ taioe metalddie t“éﬁﬁshﬁ_@dﬁ'sifﬂqlbﬁt ed

at regul ar Inﬁféuala%eat G4 AGh&d 288 %uWﬂl Glochie’ endahd ignteitdd Wihbof ace
10 of the mne |ev V\nthrlvetslb the tension rods 11 on the washer

6. No tabs hE3€ePe naPpt 184 reSPeSES v f' the mine. Face 10 of the mine is
that which is sithet «dstiedshecareanade tﬂmenjrae_ iwltithetbér exdiinieorby nmabneh it

ube. T s paF: FEIPRPRatad it RS EhERd A ANE dodles | RE Pebfiein

of the aer od}jtnaercaiism srahohiah W dthxdughrithe imineubj cthedendsi n§ the
bal i stic ”E‘éﬂ%i%yr\&i‘s a1 T ivet Rl W’&a%‘é %@h&ﬁ‘:st ‘?: ta*iﬁi rggar of the

centre_qf gravity,of the mne (this point way rough | ocated at the

i nters&Btion of H¥iRfd- ]pl &ﬂEll?ﬂle&ncP?’F\% girteen (Ffahsnelﬁn fEstributed at
arrangement gegllbizentéevalse andaanaiigie i bnlo dEephdchi e6fy aird t ide

the rear. Thioc8gEan, il EAd g f DIt TRee Dt er HREES: LHTOR e
what ever, thaheypensﬁomwnnd$zii\nnlthﬁawaahan bad hereafter. The tabs may
fold back into hgysiagy have'bddd Eitted to face 9 of the mine.

15 Face 10 of the mine is that which is situated at the
rear of the mine in the direction in which it follows its
trajectory after being ejected from a shell or from a
launcher tube. .

This partlcular distribution of the tabs ensures that

20 the resultant of the aerodynamic resistance to which the
mine is subjected during its ballistic trajectory will
have its aerodynamic centre to the rear of the centre of
gravity of the mine (this point may be roughly located at
the intersection of a mid-plane 14 and the axis 19 of the

25 mine). |

This arrangement stabilizes the mine and enables it to
keep a steady attitude during its trajectory, with face 9
frontwards and face 10 turned towards the rear.

This steady attitude favours the correct positioning

30 of the nmine whatever the type of ground as will be
described hereafter. _

_ The tabs may fold back into housings 15 cut into the .
shock absorbing structure 4.

The free ends of the tabs are situvated in a plane 17

35 which is nearer to the forward face 9 of the mine than to
the rear face 10 on which the tabs are fastened.

Thg length of the tabs is therefore greater than half
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s_hoc?“’ﬁﬁg'd‘tsﬂf’ngs'sﬁz’ruc':tRS?e_HﬂsE"Fh%E pe endsg of the tabs are situated in a
pl ane 17 which is nearer to t Hé H@Bﬁ&ﬁd face 9 of the mne than to the rear
face 10 on which thhe tabs are fastened. The length of the tabs is therefore
greater than hal f 6 the height Hof the mne. Certain tabs 16a are
fitted wth an openi 8, .t are distributed alternately with other t.abs
whi ch have n€h% ﬁ%ﬁﬁg ﬁtbgsggéepépﬁre possi bl e, by adjusting the |ength of
the tabs and theestain thbst HBopanengittedo wizity drmeopeningonl&f they

accorting oi e abEA P e A e O e B0 T et g g o

mass or ej eepening.a different speed. It is also possible to nodify the
nurber gf tabs 1fe A dnevdeiie Apdsaeeesi By lRIANSE GRAT BRbCIHGS gF the

m ne, openings 18 can be envisaged on a tabs 16 or there adgalin on

none of the $ABs taREoraRdg &L afhdfer othathe: cPPSRLRISH tRE | VREWtiBhe in
their depl oypéspesohi opft Rehd absextd¢hanindentwet Nofixi 6hd9 Hérédenamie
which is suc tga% the dianetre [)ﬁf € c*rcle i n. whi ch thg free ends of the
tabs are di sFPPHEERACEs BRE oA 2AAPF (R8s YFERTer FFEPEHRInetYnt Che of

t he mne (foinwenthenwhossubemynttiionsowdhlay ddifeirent hsidpe hedbfiferent
di anmet of shgck i t ) S arrangenent ensures
t hat, |iﬁ the}ﬂgsgnt B?hgge?'ﬁ%amg%eﬁr Eeiggtlfﬁggngf ?"%’a ground and |ands on its
edge after reboukll, iehalsappoasibder 6P medify e oRRRbeE PhetgPsuAd to rest

oln one of its fﬁﬁgs-abWaﬂéﬂt ahfia krR:dessing gt:d Othek&éﬁli\a@tte&q\%h@cé hsF g

on'i 15 edye. ERECBR L ARRIRAR MR 0PP SRECRRAES OB, 20 S Grakmalbo

rest on one ot thertaagain on none of the tabs.

15 Accordihg to another characteristic of the invention,
in.their‘deployed position the tabs make an angle with
axis 19 of the mine which is such that the diametre D of a
circle in which the free ends of the tabs are distributed
is one and a half times greater than the height H of the

20 mine (for a mine whose height is roughly equal to half the
outside diametre of the shock absorbing structure 4).

_ This arrangement ensures that, in the event that the
mine rebounds off hard ground and lands on its edge after
rebound, the tabs would roll the mine over on the ground

25 to rest on one of its faces.

It will also be possible to take advantage of the
elasticity of the tabs to cause the mine to become
unbalanced when it lands on its edge. Such an unbalance
would roll the mine over dn the ground to rest on one of

30 its faces. Ny

As a more general rule it must be ensured that the
diametre D of the circle as well as the position of the
plane 17 in which the free ends of the tabs are  situated
are such that the position of the mine on its edge is

35 unstable.

Figure 4 shows a second embodiment of the positioning

device according to the invention.
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As R-FEEA9%en@ 4t  FRA i BRSRIPE XE ensured that 'The diametre D of the circle
as well as the position of tBEIA08Y 17 i%h which the free ends of the tabs
are situated«are such that the position of the mine on its edge is
unstable. Figure 4 shows a second enbodi nent of the positioning device
according to the invention. 7 In this particular enbodi nent face 10,

the rear face ofnt 44 n%arth.&ul%trtté}ﬁbduidhﬁﬁbsfaw 20}, closfir en@ Si:éabut ed
at an angle at regul ar_intervals, and i\? arg macLe |nt rbal w} B the m ne
by means of £8F9etPhig W WIS« hdSt ofsFhBRG, JWtH 1 B3k oFtfe f3FRard

face of thedisveibusekl tatenManylienlst AMyuliat rxmmbs mdanigiehaare

S?ﬂ!ﬁ?redi Phﬁéégl n&L&erane fﬁgﬁ%]em}ﬁﬁﬁeggbﬂ‘e%?abs canQ'PeﬁaiJ?go P%g ?811
housi n§s 15thet tensdonhaodisodl .absor bi ng structure 4. The tabs 20a which

are integral Wtac%hegf%war&é aggrwhriherdedico? ate f mihed \Mé th’EEBH”QS
18a, and the_tabs are integral wth the rear face 10 of e m ne

are fitted WAER ofRigs298h. GHFETdPREes (3 ofBni ATY1L8a Fnd ’fﬁgu 8%such
that the suihgeeevanea of the tabs 20b integral with the rear face 10 is

greater than th of ;.the tabs 20 eg 0 aC ch an
arr angenent enSSF‘S ﬂ:ﬁ? t ae?gdﬁ?}ﬁn égkéséé] ng\g‘dfo %Qgh%go ?Rggpig 20b
i ntegil@l w shtuhtededn ftamenm@ﬂpé.agl%dt%roﬁltdmmate.of the tabs 20a
integral with thg.f d o f t { t

aer odynami ¢ res?glt aﬁ'{:éewgv\h?%ﬁ ?ﬁgdmgr%gk\?\nﬁ@%eﬂgﬂégﬁg 3'3 &Iur%o Fpe

bal i stic tFBPEk: GBBARRINhHFryatangerdodynani c centre to the rear -of the

centre of gravi rneoftdue 20dewrdéht Beeninteyrall keftih athe forward face
' of the mine 9 are fitted with openings 18a, and the tabs
15 20b which are integral with the rear face 10 of the mine

are fitted with openings 18b.

The size of the openings 1l8a and 18b is such that the
surface area of the tabs 20b integral with the rear face
10 is greater than that of the tabs 20a integral with the

20  forward face 9.

Such an arrangement ensures that the aerodynamic
resistance brought by the tab 20b integral with the rear
face 10 is greater than that of the tabs 20a integral with
the forward face 9.

25 Therefore the resultant of the aerodynamic resistance
" which the mine will be subjected to during its ballistic
trajectory will have its aerodynamic centre to the rear of

the centre of gravity of the mine and the mine will kept a
steady attitude during its trajectory, face 9 forwards and

30 face 10 directed towards the rear. _ .

The presence of the tabs 20a on the forward face will
help to prevent the mine from sinklng too far into soft

ground.
In one particularly expedient embodiment of the
35 invention, ‘the tabs will be made by bending metallic wire

and spot welding 21 the wire on the hasner 5 (see
figure 5) .The washer 5.is made integral with the forward
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st ea%ﬂ]Fﬁ‘?ti??%dgs ‘dari ESDM 'fIHSELP i@ gce 9 forwards and face, 10
directed towards the rear. Bﬁbﬁ@ hie the tabs 20a on the forward face
will help to prevent the n1ne fron15|nk|ng too far into soft ground. In one
particul arly expedi ent enbodi nent of the invention, the tabs will be made
. by bending netallic wire and spot welding 21 the wire on the washer 5 (see
figure-5) Thacea9hby Fivettdng ldacyhel tenshonhrvodsr ks d 8 face 9 by

~rivetting 13a th tqrw'fep Q%few;‘:ﬂ-ouf‘s du&ofdiﬁ\em;e%@us?cr@b@ﬂvane&oaf the

p03|t|on t he tabs e an ang@ the axis

i nvention, in. eir 0
19 of the mﬁbe\ivﬁl @leﬂ@ﬂ.%ﬁ’?ﬁiati iomctheshabse M e a3k A2 cHhehe
free ends argydisshni et ethd sigrecaiteich Han suol t(hfatt wihee dmmegm $€0& the

ol 76 of Sthe GiERMgd iR FARLAES SHFL PREcoTaPEipBReliad ffeates
faces. By sothannghiat iof mmmndNUhawhemgh¢ thefptbet méneef the aerodynanic
centre and therekgréf?a? nt% iie F§Vb8§s§6§8r@'ongadj}xé@ethqufEﬂ%htSf

sub-nmuni ti ons of shape or nmss ur es show t

posi tioni ng &bei dabsuhithe asb2@esf EBQpPEGnﬂ69§1ﬁ§§ Foiec uke ki eat ghelst o
be scattered jpy¢eg#aas WAt ledcH deftheMEsdesar e non rot ational or only

slightly-rotatiogal (such as jockets or ures_6_and 7
show aliéhl rd enb&di rﬁ(9ntd‘61’nq HeF p‘b%l?‘?%ﬁﬂlﬁige d'u%\glkf o%%ﬁh%go?o"ft Flg
i nventi on, aaroﬂyhmhﬁmntcenm:e:h ands m:meeeﬁalrei ctibar agaptiesthaeddeviacebe

fit1ed onto PGS N LEy e CATE LRV ST Rn A {H &1 628! a1 ¥RREELE.

such as an a argo s i'S"event the mne 1s fifte
ei ght tabs 2zhagfeclpramassd fastened to its rear face 10. No tabs are

fastened to the Qigiidl TRCE 95 Ehow %ﬂeerpdsqmmq‘ Aevived abRianeathe
Sare aslsdescrsebs‘%d a§£§€§ V%o( rnll\(\%tsl n&:ich are designed to be scattered
by tubes. or by carriers which are non-rotational or only
slightly rotational (such as rockets or gliding missiles).
Figures 6 and 7 show a third embodiment of the
positioning device according to the invention, an
- 20 embodiment which  is more particularly designed to be
fitted onto mines which are scattered by means of a

rotational vehicle, such as an artillery cargo shell.

In this event the mine is fitted with eight tabs 22
which are all fastened to its rear face 10. No tabs are
25 fastened to the forward face 9. The fasténing.means for
the tabs are the same as described hereabove (riveting of

the tension rods on the washer which is fitted to the rear '

face 10).
The tabs are represented on figures 6 and 7 in their
30 non-deformed position. They can be folded back against the

mine, their free ends going into the housings cut into the
shock-absorbing structure 4.
Figures 8a and 8b represent a single tab 22 according
- to two mutually perpendicular views. ,
35 This tab is composed of folded sheet steél. It
comprises a rear pleat 23 in which a hole 24 has been cut
enabling the tab to be fastened to the rear face 10 of the
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t heP2rBFRSASH rBid4on TRE WE?thExérEE is fitted to the rear face 10). The
tabs are represented on figu§5Q4 f@ % 7 i their non-defornmed position.
They can be fol ded back against the nmine, their free ends going into the
housi ngs cut into the shock-absorbing structure 4. Figures 8a and 8b
represent a single tab 22 according to two nmutual |y perpendicul ar vi ews.

This tab i spLe@posest 0f156! defhpiiails Séﬁai-nwlatrd:oeﬁﬂfréﬁs tq_gr esk %Iﬁ‘%ataZS in
t he d to the rear

which a holg 24, has, been cut  enahlin tah to be fasten
face 10 of tPRIItUdinpl.oPeRiBgsEbeohifi SPENART Mt byl ams 237and a
| ongi t udi na2 7l peni vhe26abTR2. openi ng di vides two arns 27a, 27b on the tab

22. The-inward v Lp 25 .01 ns, the  t.wo, & a and 27b therein
ensuring a cert'f'(flll&I ?‘ﬁ‘é’itaéﬁ ycs%#&etcﬂetfgbzg Q%bszﬁv%%ﬂ narﬂﬁnégé dP®ng
the as8enbl Z7phadwreithe enwsuringf a heextadin udigddityendfig t2fe | tabea3es
steadily fr b i h; 2 It r : sult of this
arr angenent%%%?oggsggg??oﬁa‘g?e? héu%gﬁbdggéeggggag%géépﬁflégfom its base
to its free end™neha"idhh aCifonthe ofigngigiudinakec oPenings2pecinereasesd in

such a wagteadfly f¥bBANthehBasbabf the €4b 20t @} iftxs condd idgwaladosce .
after being e%;e? ed{ro&the mne, the elastic limt of the tab_ is reached
at certain PoPRLE ®% notts: RETBRESREAL 1506 ( ShASPnFatePxete e taPso
doi ngl®t i sdposeabés stealidynfmopeitmnbaseand dust fokeleeéndef or mati on of

the Labs. The paligrshe 1R baBedtyehedehyl WAL, Hogf! g6 688 o

to give sufficient aerodynam € resistanc 0 ensur
stabilizatibf ofufRe A n¥a¥ndtBashl ewhent o the nttdn alst sswlyiected udeo

during its ¢enteekQy¥l Wdrted acm & dhéeryed Jot¥dseibR EhaNtnidy fegg 10
directed t_o&gglgiéhellr“?f{. oT et éac‘:t.albcalisdeéeear‘c 2 tlaq:n gfer%ggnap éf élsate
profile .

15 without the breaking limit having been exceeded. In so
doing it is possible to obtain "a'”pérmanent and controlled
deformation of the tabs.

The profile of the tab after deformation will be
selected so as to give sufficient éerodyqamic resistance

20 to the tabs to ensure the stabilizatibn of the mine and
enable it to maintain a steady attitude during its
trajectory, with face 9 directed towards the front and
face 10 directed towards the rear.

The practical determination of the appropriate profile

25 will be calculated by the expert using the well known
principles of the. computation of beams of equal strength
to deflection.

Figure B8 ¢ shows the mine after being ejected from a
cargo shell. The tabs 22 present therein a permanent

30 deformation and their free ends are found distributed in a
ecircle of which the diametre D is greater than twice the
height H of the mine. '

Another advantage of such an embodiment of the
invention is that after permanent deformation the tabs

35 retain a certain rigidity which increaées the likelihood
of the mine béing rolled over on the gr.ound onto one of
its faces when it lands on its edge after rebounding on
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w1 1 TR Ed a?aéadby':?cﬁ‘e 5% 1}ltNEu"sﬂlmrEI %he wel | 1l-?nown pri n%LiLSICeﬁgohclﬁ‘ tI?fei‘V213
corput ation of beans of equal &h?ﬂéﬂﬁ@ﬂ& to ldefl ection. Figure 8 ¢ shows the
m.ne after bei'ng efected froma cargo shell. The tabs 22 present therein a
pérmanent deformation and their free ends are found distributed in a circle
of which the dianmetre Dis greater than twi ce the height H of the m ne.
Anot her advahlaage gfouriehh an enbodi nent of the invention is that after

Phe 1 kel i hood R H et SESEE PRERIRLET D" sheaidl Hianihos oRignitd cant, «
f aces when i valaedsfamn the dilgmetifecP madoandireptorrigidityhasf gheumrdbsl t

i's thereforepessiddadyadpbtain both a si gnificant value for the diametre D
and a great rigidity of the tahs when depl oyed. By adjusting the | ength of

the tab® or thei PYnAGEMSHNBIAE t1RNGER HF  the FalkS oReyheis pumbereor(
and thereby rwadid thdeextantodonafRick eEhéy anee) delforiedOSEi #h8 E%e%f@h}((ht he
(0]

aerodynam ¢ ¢enj.sre of.resistance and, so adapt the deyice, accordin e,
WEH unbed

i nvention to fis %?rﬁgﬂﬁ‘?m%?erﬁess‘tﬁﬁé“ﬁ) mibs. 1% BRI n&ced
that, .in thevaanyt ithe saaeswdynanic acentee bef npesj scarde bandesos adaptn the

artillery car I (RGeS CEn ;ORRN LWfies.only slightly
t he aer odynarﬁé ?igiré:ggg?l)?ﬁéﬂéaﬁzgpgﬂﬁ S :}'sl',ﬂ%'?’sgé i F%g‘bf W"ng‘i al °gpéeds
of 2200, | dlifffieranterghane 9w nagsefore preferable to adjust the number

and size of the tigbsy I pehendid®Sthltch 5 a - e
(around 80 tq ,100 s)_utgﬁe. ar t?ec&l?aF eir;’r{)o&?{rrétn}?édgggﬁFgggaﬁe%ﬁ?g'\e/eg?na
reference to™Fifurett®dt §3 °F§dbg’tyt dPeans pPEq atn PE%i 1Ty perEeesishied 1,

therein to midie ypreseaceodyfiampendras bg6adjodsifies torlgi 21 fhthe the

openi ngs it iR ddyfarti¥® b3B§ of the tabs 22. This is also true for

15 residual speeds of 220m/s. In this event, it is therefore
preferable to adjust the number and size of the tabs.

For the mines which are scattered at low sSpeeds

(around 80 to 100m/s) the particular embodiment described

hereabove in reference to figures 2 to 5 is better adapted

- 20 and it will be possible therein to modify the aerodynamic
drag by adjusting the size of the openings fitted into the
tabs. | - |

As a variant tabs could be made with no openings 26
but wherein the cross section decreases steadily
25 nevertheless from the base of the tab to its free end. The
shape of these tabs will be roughly triangular or
trapezoide.
Figure 9 represents in diagram form a mine 1 fitted
with the positioning device according to the invention
30 ‘landing on soft ground 28. - ' -
The presence of the tabs 22 fastened to the rear face
10 ensure that the mine follows through its trajectory
with a constant attitude to landing. The the path 29 of
the trajectory is marked by means of a dotted line. The
35 mine is represented in 30a and 30b in the last few moments
before impact oh the ground 28.
The mine touches the ground on its forward face 9
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As ROvEE-t7R6 1245 c ot H@%U@EWE nb openi ng¥ 26 but 8 FEMCG e 15728
cross section decreases  sfigadli0§6meveryhel ess fromthe base of the tab
toits free end. The shape of these tabs will be roughly triangular or
trapezoide. Figure 9 represents in diagramforma mne 1 fitted with the
posi tioni'ng device according to the invention | anding on soft ground 28.

Th t he ,t 2.1 t . 10 . t.h
ine fof Love BHEBLGH RS RSPty SarEn SERlidl ot i ERR e edngeRl
The the pat hsSkbhgt hin tnajéemoby thenpresenice wfafheotabsd@2ed |ine. The
mne is represenpgd ip;g0a éf%é%ﬁé"esﬁ%étq‘% g?@%’ltﬁo?@d)r%d o

t he ground 28. e mne touc round on iIts face
whi ch sinks GEQBnﬂhe(ﬁgﬁﬁtépaunéocPt VStBreVEﬁteHePFonf§Fﬁk|AQ |ﬁ°ﬂﬁglﬂar

by the gresepggalielhad abBe23drotnd NNt bfibheackar ety ppeviblened
on the ground %$05|t|on 30c) with its rear face 10 roughly parallel to the
ground and oFREAPLred towards a possi bl e target. Figures 10a and 10b

represent in di apigurésr ila minde 1DY iddpasbssrnth in phbsagrami figrmesi mine 1

according to ' n [an 31. eng t e
tabs 22 fastg%gge{j %ﬂl‘?ea? coergq'fg'ens&c'ie %U?Q? ar%-gral’g'ﬂﬁo ows throuegh
i ts traj ect olpventhon é@mﬁiﬁﬁ ox hiepddgromnda@ddi.ng. The the path 29 of the
trajecyory i s markedpgpaganies ¢f endotssd hene:asmeaea REo | BhéEpRATEHAREL | N

32a at the nt of "i npact on. hard o] ﬂ& hP m_ne rgebounds ,and
foll ows a t?gﬁgc?’b?‘F‘ﬁar oﬁpebf”t'gfe %ﬁ’ oVs3 tRTOPaR|SIET ¢ &FAISTHARY
ei ther on oneigh id scbaseant attlidudehiisocasaaddinagch Tise noher qmtﬂseased:mere
et Pon 3 bfie” SAUIEHoAPUY Hhrled "y "End" 48 a0l O14R0. ! he A9
mine is represented in 32a at the moment of impact on hard
15 ground 31. _

. The mine rebounds and follows a trajectory marked out
by the curve 33. It lands after rebound either on one of
its faces 9 or 10 (this case which is not represented here
corresponds to a correct position of the mine on the

20 ground) or on its edge (position'32c)._

In the latter event, the presence of the tabs of which
the ends form a circle whose diametre is greater than
twice the height of the mine allow the mine to unbalance
and roll over (figure 32d or 32f), either towards a stable

25 position 32e with the rear face in contact with the
ground, or towards a stable position 329 with the forward
face 9 in contact with the ground (figure 10b).

The mine being of the bi-directif type either one of
position 32g or 32e enable the subsequent .correct

30 operation of the mine. '

Naturally it is possible to apply the present
invention to - other types of sub-munitions, notably to
scatterable anti-personnel mines.

It is also possible to combine the present embodiment

'35 with previous embodiments, in other words to constitute a
sub-munition wherein the tabs integral with the rear face
of the sub-munition in the direction of its trajectory are
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circle whose di ametre is great@i?lﬂﬂ&ﬂ%ﬁw ce the hei ght of the m ne aTthv
the mine to urbal aice and roll over (figure 32d or 32f), either towards a
stable position 32e with the rear face in contact with the.ground, or

towards a sta agp p05|¥| on 32 W t h the forward face 9 in contact with the
ground (figurP4® REOMeNn %‘EP?@eBF lyngdegorgede@nd vherein kbe (ﬁﬂb&)f

posi tion 32g mte’ij?xm]enabth the sﬂdmseqndntfaw repe omgsais@@ fet tdianp

Nat |1 t t th t
of ng rrﬁn:tlaof\sggﬁél Pk‘gﬁy to ?é ggflg%%%tsl l%\el]t% |02rr nfﬂeg tF‘F %‘%‘f so
possi bl e to deisition hevpres!eﬂmo epmediofentt svi faces e\tnotheendoehtepifs, it d

ot her wog ds t&,ﬁﬁf}ﬁlé&t & S§dsuni tion wherein the tabs integral with the
rear face of the su -rrunﬁlona?én the direction of its trajectory are 12

able to becone pdfAffishtlly HerPPRBiPARItRndedinet Iﬂestlbb@uimﬁ:egml ofi tthe he
forward face wpb coOpprhvd f@és@i@ﬂ@he 1i6f Q@f‘éré!hé@stoﬂﬁ.gft&"e kabsy

hel ping-to r %A e sug gR over onto one g % aces in the evéent
of its I|andi mfOnieEeilg ~°y 3Y€; Beppserpr Ytge erpge ShyomoRurtihe on,
of the type cﬂctimseoafeschebaahnodyrémena:esustfangnrasonm.ci eRdyWhgkei n
the ta are f@iﬂkf' f the action of the aerodynamc
resi stgﬁ%e toﬂ\%l C evzlh%r?eﬂés ? Séggvﬁen bei ng ej ected. Such a variant
enabl es the i nvert4%h 3 ovatiapgl ie@@btl@sstmlmmwmmhtehbar appjld.tetdectd rom
a scatterer whib-miasidiod RaMer thaté%ét:eHth% op V‘é‘@é@&% 1

to de ormt"he <%’%{bs

rot ati onal rmélonlstoohslowfor the ¢ trlfu force
(scatterer ofod4e rR¥Rket PaMEssite 5PERE °tI1r?"c ha®¥ evWRETERAB pridis | es
of each tab stunAtddrel ahotden etisatoor célmg: tﬁmrt tbhedicentediftigalCEorce to

encountgg ed Ryegorm the tabs (scatterer of the rocket, missile or bomb
type). _ : :

In that event the profiles of each tab should be
calculated accordlng to the air resistance encountered by
the type of scatter selected. The tab will have in any

- 20 event the shape of a beam with equal strength to
deflection.

Such an arrangement enables, as has been described
hereabove, the braking power of the sub-munition to be
improved since the tabs remain dépldyed even after brakihg

25 and it also improves the capacity of the sub-munition to
land on hard ground.
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t.he ZP?T)%' 6gssca ?ser se LTI‘E%&E wi | £3have in any event the shape of a
beamw th equal - strength to anlf I ? Such an arrangenent enables, as
~has been desciibéd hereabove, the braking power of the sub-munition to be
i mproved since the tabs remai n depl oyed even after braking and i
| nproves the capacity of the sub-nunition to l.and on hard ground. 13 1-

Positioning device for a sub-munition (1), of the bi “nnmﬂﬁl bl e
type, and conprising a set of flexibl em 16, 20, Za“‘“ m“

regul ar intervals around the sub-munition, a device charatteéeri ed®in’that

the distribution of the tabs is such that the resultant of the aerodynam c
resi stance to which the sub-munition (1) is subjected has its aerodynam c

centre just behihd les:ltdidmrrigs device (ﬁbrgraavsmly-mvani:ltlmt Hrlt) JSheft &bhe .

22) integr 1 t

Con) i+ Porbi bl PeBei 3o sbabiethbia Myl | Und SYqittlaitq (B° ser of
have such a §ha1§bbﬂ-ﬁattahﬁay(hﬁezgu%?bc@is‘érébpéﬁﬁaﬁé'-ntr%ﬂﬁlﬁaiﬂ‘éﬁrméﬁ t he
mne is bei ngr&§gast Qﬂﬁ‘é’ s%b-%mfmw NGa daébﬁ%eacéﬁéﬂaeﬂeiﬂséhalzm lenad

deS|gn to to be fitted qnto quni ti-on sc r
Coni o1e8 whi chBnags st Ba G ot Fhehabs AU Lehat | Phe oFoRLFatSRE |
a devi ce chatnet wemrynamidﬂatehﬁlsthnbe e wsmbq:lecthbo slm-rmmtttion (1)

def f ' h ' I - Pgs],t 4. oni
ol e stoor i dinI5.2Y | Rab, (54 e EALRREYEC o ALEE, sTac BbLRY' Bhe
di stri buti onlattenkd st abentre, ,QQ) gravityh tamrd t:meytha& atlneu malg al(22)th a

face (10) i 4Habadadn it ¥ adir 1f it B EhONrédd barthgs ¢

directign in which hr Qu its traj ectory Positionin eVICG

accor dtfig toSBPe’“Hf‘-‘-ttH@”CIHPrrEhE Sigic‘;éﬂ’ar 45t i) thn fehiovpethrough
distributioniet thajeltory Kaed sheh hhshapeodhatnitheyLsasé asabjeeguitio ng

fromthe tabg Sz%ne teq{eatlo:\%e{thio% fvﬁ\ (t:}xe) m:.'r;[euai:[ eq:rezl.nt_:i31 gcaatrtered
2- Positioning device according to Claim 1 and
designed to to be fitted onto a sub-munition scattered by
15 means of a vehicle which has a rotational movement, such
as an artillery cargo shell, a device characterised in
that the tabs are subject to permanent deformation under
the effect of the centrifugal force.
3- Positioning device according to one of the Claims 1
20 or 2, characterised in that the distribution of the tabs
(16,22) 1is such that they are all integral with a face
(10) situated on the rear part of the sub-munition (1) in
the direction in which it follows through its trajectory.
4- Positloning device according to one of the Claims 1
25 or 2, characterised in that the distribution of the tabs
is such that the aerodynamic resistance resulting 'fi'om the
tabs (20b) integral with a face (10) situated on a rear
part of the sub-munition (1) in the direction in which it
follows through its trajectory is greater than that of the
30 tabs (20a) integral with a face (9) opposite the rear face
(10) . | |
S- _Positioning device according to Claim 4,
characterised in that the number of tabs (20a) integral
-
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part zng Bhle‘s‘gsf':’ubaarrumtlon (1 ; r] [_@S %%recuon |n V\:hl ch i+—FetHHoews—through
7 iideodss

|tstrajectory|s greater t ha the tabs (20a) inte
(9) opposite the rear face (10). 5- Posi ti oni ng devi c m ﬁﬁ“‘ﬂ% mt)
Ctaim 4, characterized in that the nurrber of tabs (20a)

the forward f t ha 0 inte W th the
rear face (16$E§n%'?{en f?\ﬁ@g?#etf%fﬁ ag a?’ a é“aﬂqh é% %ilaitnt%g g‘llh ?%’?he.
rear face is(gbbht dntegmal huithf tihee ress |ﬁﬁ0@gré10)/v| andt hin f ahaar deiace.
6- Positioni RGOS £ t h efLsed
in that the tgg 25}(‘50% mt‘sefl Eﬁe Q-_aﬁﬂe 9;‘?&?5/3? iEh ace gﬁggc?aaégtse%
bent wires. 9repsFtitdiAthgthali 6F Rer §AR§ tptamErak vh Cltéierrszr‘t'%ré
charactgri segaigg.that, in a depl oyed p05|t|on the tabs integral W|th t he

rear face (10) of the i ti,on rrake e Wlt t , of the
sub- muni tion whi Eﬁ Pgsiggﬁnﬁﬂ& dPP{é% tgf {bq %y t he
free ends of Ot‘h(S,t aisa racteebsed ihanr.l'tah ctme hEahal gEOaQa)J.m:fegm with
sub-mmition 0 a o] Clainms 2 to 7,
characteri se B%'%?Ehh% %gf g?!ra%?e %%8'?%6%% B% ggﬁg té’é%%%try such t hat

t hey have a crosg'sgesp-ﬁﬂoﬂﬁhghdéé'é-ﬁ@a%%dém bp fonemathechrisClaims hd tab

to itsypree 28d.6,9-chdPsttéPledd ide\dnakt, fECSr@bBQO ed pddA 1BnS the.
characterlsed n that t he def bl e tabs i t udi nal ', openi ng
(26) whose wf ﬁlﬁﬂﬁ%&iﬁis éhi F?Bﬁ]F%@ebégixopaﬂébgaﬁuPomPPét PBe
end. (1) make an angle with the axis of the sub-munition which
is such that the diametre (D) of a circle formed by the.
free ends of the tabs is greater than twice the height (H)
15 of the sub—munition. _
8- Positioning device according to one of the Claims 2
to 7, characterised in that the deformable tabs (22) have
a geometry such that they have a cross section which
decreases steadily from the base of the tab to its free
- 20 end. _

9- Positioning device according to Claim 8,
characterised in that the deformable tabs (22) have a
longitudinal opening (26) whose width increases steadily
from the base of the tab to its free end.
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