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2188402 A SAFETY DEVI CE FOR A SECONDARY- EXPLCSI VE DETONATOR This invention Ié
concerns i rrprovements nor relating to safety devices 2338/%%“ I ons,
far \exanpre ‘a safety nmechanism for a secondary-expl fonat or for
the egnbat charge of a subrmunition projektile that is to be delivered by
means of a carrier, as is shown in the journal WEHRTECI I NIK NO 9/1985 page
8l/top inits essent i al functional conponents. 10 The mlitary
safety regul ations for fuzes (US-M L-STD-1316C dated 15th February 1977
Section 4. 3. 3a OrA rSXEFETY iDEMICENRDR STSRCONDBARS-EXPIONIVE DBTANAZOBRary 1976
Section 5) allow the realisation of a safety device w thout nechani cal
detonation-chain interruption if the function of the detonator for the
det onation or acHbésiimventiorheongernmrhimpronamgats sinbaredelntingetausiety

i nsensitive &Rkesi Worm mint§ons, SOf&ﬁ' EﬁQmﬁféCO@aEMféi&p'xﬁééﬁé‘?ﬁsm Jeeh 2
detonator_can be initiated, fqQr exanp l}l/% he sudden di sc arq%wof a large

el ectricaf c?%ﬁO@Qa('%tﬂiwl‘aS’é’ﬁp%ﬁW%t{ﬂrea ompet ehprgayolhmr symunttion) e,
.a pi ezoel ectprdiepti?éStHa? 14 a0SBé tdelivérdt BS AQand &65)0@&1@1 ssqihodmga 20

el ectrical c.on ct Qr 0 2 t he, cas e of s

safety devi c‘é‘s F A" el E&é{gﬂ%nﬁg Ngnsg}ié%s ﬁa«ﬁ tﬂém[pr é’ﬁs ﬁs‘?’ﬁd%
secured or sﬁn‘r&ts&r&tlecommndme. live state is only possible Wnen two
environnental criteria, which are independent of one another and which are
crucial for orderly function of the nunition, are afforded. Known safety

devi ces have sdabermilitagy safiobnragulatieng for fuzes dUSTMHAISTDe 3EEC drtadii ts
whi ch are dlmﬂmragﬁpqs'msecfﬁmdwagar%ﬁﬁt%wwﬁﬁﬂsﬂmasmAmul k,
wek ght, conp eX|t)é p‘{;arlné nanlg g%@the rrgnltlon and limtatigns dze to

t hé=Ki nds ofd&id &p o>Retiope S allowy the, replisetions of 1 $86Bht i on -
| fsf t o provi dbeviceaf ﬁﬁyhdﬁw q;eemhﬂshll Sdéﬁﬁﬁh tEsrzhein bumddi-lrgbimln}‘ uifct tianal | y
ef fective, e r C netjon and installatio
factors, saigl(r;‘e\t‘m @A ﬁm &3%% abI Eg foJreL{ r’rﬁﬂl tof“oﬁc{[;uraéj et B‘e
combat charge is based on the use of msensxtwe explosive mlxtures,
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so-called secondary explosives. Such a detonator can be initiated,

for example, by the sudden discharge of a large electrical charge

(such a capacitor stored charge) by way of, for example, a
piezoelectric pressure transmitter (DE-PS 29 31 765) or an exploding

2G  electrical conductor (US-PS 4 421 030, Figure 2). In the case of such

a safety devices it must, of course, be ensured that the transition

from secured or safe state into the live state is only possible when

two environmental criteria, which are independent of one another and

\ which are crucial for orderly function of the munition, are afforded.

Known safety devices have several disadvantages such as
electrical series circuits which are disadvantageous for rapid high
energy electrical discharge, bulk, weight, complexity, early arming of
the munition, and limitations due to the kinds of the criteria able to

3¢ be sensed.

An object of the invention is to provide a safety device which is
5 less complex but highly functionally effective, and which with respect
to switch function and installation factors, is preferably more

2Z suitable for submunition projectiles.



2 According to the present invention there is provided m ssile apparatus
conprising a subnunition carrier and at |east one ejectable Auni tion -
therein, wherein the subnmunition has a safety.device conprisihg.#jrst and,
second sensor-controlled switches in seri®s in a detonator circuit for a .
secondar y- expl osi ve detonator, wherein the 5 subnunition carrier has nmesns
to detect the presence of anbient-air incident flow on the subnunition-
carrier and thereafter to provide an ejection command signal, wherein the
first swtch is éncomiisedtor thet predead dsventioncthere ofs tdmvsddairummisisi De

ej ection con’g%q. i ol S ] |t | ct uahl
aJct i vated by ea§ ll‘"?%’?, hﬁﬁﬁg\%n@g{]u%h%ﬁr%gn s‘gaﬁggg%v%dcggsleirsgs%n% ng!]&ft%gl? he
subnuni ti on SYAYPaEiqY cthegpisi MepreiBe(the f sypRUEELiem s basera grafetapl doyiing

gl i di ng W nggoyrRb oy dtikdt dnkiak&@inaSSatgoRSedithding- bi ibs PIAS8ridd8n a
present invention further E)r(gw des a safety device of a sub- 15 nunition,

for use in 9¢HRAPHFHULL T8BnPr PEFMGETY TFBLOSIYRy deLnasRY, wherein the
Sensor - cost r shbmli sivn claesidm haer nésnsi Rtoaddedcanaher prdskficé tof VdbBieitraile

first swtch,ls [ d_w ' . sensi which is extendable to
pr oj ect froml+%lg%§gf @1%3 8%\%}% eg‘tﬁ%ﬂ&%‘s‘%leol%nggéﬁgf g?:;g%ﬂngeag%ﬁ- vt 85°'f>ly evv%?/_ of
a force storejectiprehconmand iséghaladaiberedn othea fi@st f switghgdmaenergisefi oh i s

control | ed i go@vhbo®- 418! LY PRI Rie aéhb%hﬁﬂibkcéﬁe&‘igﬁcgoﬂm@nﬁ%gg%%? -

inputting in to the safety device of a subnunition e ection conmand si gnal
i ssued af t er aphohgreteide secedisehtchils pREYARAAL OF | iVpRT BY s HMnAHET on

carr: erl; 10 W@ﬁtfbhn dHea sREANdWIvehash ?%doﬁ?SQQOMeS?%FﬁgiﬁBHb%oMt?me ihS. ).,
angul arly nov e.. 25 in.response _taq depl.o nt. .o | di ng. wi ngs .o e
muni ot aheLsmupieee BB MR cHeh T SRUANHE S HRE Rk applpred
oper abl e by ihe targst-seekinlg glidingtfidght mbhssensi ng nmenber extends in
response to rel ease of the subnunition projectile fromthe carrier and upon

t he second sensing menber being freed to nove angul arly by depl oyment of 30
the gliding w ngg'he present invention further provides a safety device of a sub-

15 munition, for use in the apparatus, comprising first and second
sensor-controlled switches in series in a detonator circuit, wherein
the first switch is equipped with a first sensing member which is
extendable to projeét from the safety device upon being energised or
activated by way of a force store, which store is loadable from a

20 force genarator which is controlled in a time-delayed manner by an
electrical device in response to inputting in to the safety device of
a submunition ejection command signal issued after the presence of
ambient-air incident flow upon a submunition carrier; wherein the J
second switch has a second sensing member which is angularly wmovable, -/

25 in response to deployment of gliding wings of the munition; and
wherein the second switch is actua_.ble or mechanically operable by the
first switch after the first sensing member extends in response to
release of the submunition projectile _from the carrier and upon the
second sensing member being freed to move angularly by deployment of

30 the gliding wings.

During transition from the safe state into the 1live state,
actuation of the first switch, initially triggered by the free-flight :
incident air flow upon the carrier, can be completed only as a result -

35 of the mechanical separation of the submunition projectile from its
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- During transition fromthe safe state into the live state, actuation of the
-first switch, rnitially triggered by the free-flight incident air flow upon
- the carrier, can be conpleted onky as a resylt 35 of the nechani cal
sepakrghi on of the submunition projectile fremits 3 packaging in the
carrier; and actuation of the second swtch, initiated as a result
of operation of the first switch, can be actually carried out only when the
ej ected submunition projectile has achi eved a given free-flight

confi guration. p8ckaging An dhgi mgrofersr bpnd hectuataey dfvitbe isecernsusswirticy.

possible if thenf@iatber abas a;@ah@yeaffes@fa&&bﬂhbf 3Rg aliqr émkhthean be
- submunition ejectiqn has free-flight of

- subnuni tion pr BFE‘&IF'VecaWE?éB‘} B?Je"r’rﬁ‘f‘ﬁ‘? ethé?r ﬁi’?fr}egnﬂ‘bl‘“&ﬁ’r‘i‘?nd%‘f‘{ﬂﬁ&'ﬂ]&n hgs e
reliably avoi dachieledForgiviae fireeeflfighgldontahimaticen of the carrier, recourse
can be had to a conventional nose fuze with fluid generator (see for
exanple US Patent 4 421 030). The release of the subnmunition projectile
fromthe prd@ ectil| énpariiageof ort e tharsafety aleditehdst rhmssoniyopossitbdet ife thé
submuni tion fegsfel gl é&h?%?ed CfiRe- P enlSt 86l ClrediPSthat! UhiedYukmuBiton

constructional I'y most si hani'cal Ssensi n%‘ carrier construction
el enents, in eﬂ?@'—mﬁel*gﬁbo&?-%od-edofw t ivee  SArsAuiniighbn qfnsﬂ'-h?l fubgynitday

-~ of gliding-w ngrsﬁ&‘awct WREr<dye NPrina tidl ClRrmiHgonatdie FaMidi0i Bgccidti® tbe
subruni tion gl el ease a lock. 20 Preferably a nechani cal
transmi ssion cé‘ﬁi‘) At ?)M‘ij‘n the function of the two switches is provided,
I n. such a vy that both switches can be transferred into the closed

~elgetrical state, orc%d?%é-ﬁléﬂ\% cttEQS' @kie WQ?FE ldl ﬁ%ﬁﬁé‘%&' had

critéria for the 25 transition esafe state Ive state are
fulfilled, in to a conventional nose fuze with fluid generator (see for example US

Patent 4 421 030). The release of the submunition projectile from the
projectile package in the carrier and the transition into the
15 submunition free~flight phase can be detected most reliably and
constructionally most simply by mechanical sensing of carrier
construction elements, in the neighbourhood of the submunition
installation, and of gliding-wing construction elements which, upon

the swinging-out of the submunition gliding wings, release a lock.

20
Preferably a mechanical transmission coupling between the
function of the two switches is provided, in such a way that both
\\,/ switches can be transferred into the closed electrical state, or

conductive ON-position only when all the .function criteria for the
25 transition from the safe state into the live state are fulfilled, in
other words when after the free-flight of the carrier the ejection of
the submunition projectile. and the gliding-wing deployment have
ensued. For this, functionally a or the force store is inserted
between the first switch and a or the force device (controlled from
30 the carrier to provide power for actuation of the first switch); and
a connecting link or slotted link force coupling is provided between

the two switches, so that the switches mutually block each others

a WM g

transition into the respective ON-positions until all the criteria are
- fulfilled, whereupon the switch actuation can be performed by the

35 previously charged or loaded force store.

e



other words when after the free-flight of the carrier the ej ectlon of the
subnuni tion projectile and the gliding-w ng ‘depl oynent have ensued. For
this, functionally a or the force store is inserted betweehthe first .-
svmtch and a or the force device (contrglled from30 the CA%’IEI‘ to i
provi de power for actuation of the first switch); and a connecting | i nk<or
slotted link force coupling is provided between the two switches, so that

the switches nmutuy I |y bl ock each_others transition into the respective
ON- posi tions unt ifeafRParatus @nfcdevics of fthet inveationpepwidsoremh el Sedtive

actuati on casabscypefdmor m:mryw&lvﬁr edatotatars¢har grd Qhel Qadedriaice
store. Thg 30Rar giugndan Vi ce 8 i nvention g ovi de_ver effectl ve

safety for "Seconqary- exp?03| Ve e ona ofguronents, (OF  the  devace, can b
mechani cal anrenstiractedntec rosupal or!ﬂafrrmn@nrssmﬁllt hseacke,wsnehcaﬂ be a.xJ.ally
construct ed LRoC aheeadtbl1 A nkeidy S8Bleht SHA G ﬁ%ﬁ&:ﬁﬁox@n 3| BeeY rSPRLL AN

radi ally narrow segment of 'the submunition. I'S respect Ches
can be so>de&hgfwdtehss °§9<ah?p?‘é desigpad. ofor ﬁéa‘ﬁ’rllea%ge’ﬁﬁrﬂf &he rarrapgesent
mechani cal paftmovable aehamzali pired of,t ind tdigocititb& RA%H, kRelBuiddndd, 30 35
that the accel eration forces upon the |aunching of the carrier and upon the
ej ection of the submunition do not cause any functionally critical swtch
stressing. More especially one of the switches preferably has a

swi tching nenber, orientated in the cross-section of
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5 the subrruni.tidn along a chord, with a sensing nenber which extends

t hrough the casing of "the submunition and which by way of an entrainnment O
meansxengages, i.-nt o 'a sw ngabl e switch menber of the other sw tch, which

sSwi t gl menber< is arranged to sw ng in;,a direction generally parallel to the

| ongi tudi nal axis of the subnunition® and 10 in which respect said other
switch preferably engages in axially- parallel manner through the

di sc- segnent - shaped structure of the safety mechanism in order by way of
the displ acegppt B SbFEERMudofl 3RESFauhlRiGLHY $hedesi 0 My  Of

t he gliding {V\Pnpaﬁgéﬂéf g‘f%elgg%ﬂblﬁum t?%g;éqallﬁg't_hus ﬁ%‘e t%rgér)\si tion into the

t ar get - seeki Wprpiase eia® igmeple Lihen sybmpnition dnaprel mpuse anvcfumehiqnghly
condenser i Sefiffeadl Bwibcle! 56Kds@Png Al t Qid1Rl | ¥Rl 1y UbhBeToff BReUris t sk

- advant ages of the invention are disclosed hereinaiter in the clai rrsf, .
abstract anRFefeBiRIviafy 228w HEhing JReTBPR T OB ot ated iR dhexSTRissSeFt IPRE°

ij nventi on va\fh“mh siubmﬂﬁittibﬁ: h%bn%h@%hoﬁﬁ,a@iﬂmmtsieﬁﬁidgy meinibe rt WRichA@ROSHERYI NQ
rawi ngs ,C re,si Lfied.and not.to scale. I.n the draw ngs:-. 25
FIGURE 1 sh}f'\?é’gﬁi ﬁheb;?(?ﬁé'?g a\%nggn&ubﬂ‘é}ﬁﬁlgpl e it Be:?yr et i on
. appar at us of entireinmergdnimeans cogpgesiinto @ swingabie switch pambeniafi tre other
projectile; FURE | l, ek Wi 6i.0g sdi hqw 1Al SO | £SafRR I on
of first andgdélecohd‘%rsﬂvﬁ%t g%‘@stgﬁfnm\g"{sﬂg etlg %gj\l:/?r{Bee%O]&Wt %’gnl vglilti?o(ril fo?%e 30

subnuni ti on; 8MeNsly Pasabiel thethei depgvdingloaxist of hthe Fubmpnidense and

i gnition MBafs whicAC GREPEAC saitt lpthbSURki 2 _rﬁrefémgu idsi QA akfhlppv ti al

- cross-sectional {%present attbon é{ gge aubmmltlon; Elﬁe%J 4 ghowsgéi @\eﬁcond
swhtch, starkRTdialn MROORENLREPUE 1 HRG i LCTBeRBAREEPARIF wFtTHetuTS tch,

i n ar’cross- seafletp vaéclipmismal inr epdes ey atdyonft tensisplaeement ff a blocking

represent at'&%m%fntt&e séﬁggtt%edggxlnﬁleeted swing-out of the gliding wings of the

submunition and thus the transition into the target-seeking phase,

[
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whereupon only with charging of a detonation condenser is the arming
effected.

Alternative and further features and advantages of the invention

are disclosed hereinafter in the claims, abstract and following

20 description of a preferred example of the invention which is partially

shown diagrammatically in the aécompanying drawings which are
simplified and not to scale.

L/. . In the drawings:-
FIGURE 1 shows in broken-away and partially cut-open

t
i

representation apparatus of the invention comprising a carrier and a
submunition projectile;
FIGURE 2 is a block wiring diagram showing a series connection of
first 'and second switches. in a safety device of the invention for the
20 submunition; _ _
. FIGURE 3 shows the ._i_ncorporation of the safety device and
. ignition means in accordahce_ with FIGURE 2 into the submunition, in
* pai'tial cross-sectional representation of the submunition;
FIGURE 4 shows a second switch, standing in mechanical effective
2% connection with a first switch, in a éross-sectional partial

representation transverse to the representation of the safety device



in FIGURE 3; and FIGURE 5 is a viewsinilar to part of FI GURE 3 showi ng

parts of a further-devel oped formof swtch arrangerrent for the safety

device. 5

projectile 10 is equipped with an el ectronmechani cal safety

el ectri cal
connect abl

paral | el -connected ignition condenser 53,

An end- phase-steered or terminally guided suQ/ nltlon
e

ly initiatable secondarysexpl osive detonator 12, which is

e by way of an electrical ignition control ‘13, togethe_r wth
in series with the series 10
14.1

connection of two sensor-controlled el ectronechanical switches 14.2 -

to an el ednr Ft@URRer gndst ore 15 (FI GURE 2).

vice: 11 for- .an

.'r"'

| he store 15 can be a primary

or of 2 SeCONURGHRRAL g!Y vidh ARMIAICLS Tadl UNFIQIRE B PmgP B CGY o5t OF &

15 which i
Dependi ng

stores agre not
subrmuni t3 on pr

s charged up at _a given tine froman external energy sour ce.

fynthern-dexplopedyfonm @ft puitcht prrapgsment sforathe sagetypodeyiceshown,
serve to supply further electrical power consum ng devices, if lndependent

such devi ces.. . .The ca

rovided fo rrier 16.J‘or the .,
AP nc-phasergteared ar sl ins N Bhigen esubmintHOTePPRISEtHS whi ch,
af ter the 10odkekqhippadhiwith osn Oere@tpeehedmhycqlr Gebety |device | Hg fokr the

carrier 1%le5§nggﬁgaﬁﬁﬂlp abtlg'es@ | g*[ﬁlos | dggttonfaltgw 12‘8 m%hs%gpl I es

el ectri cal

secondar y doaneetapje diy wayeft eal el@@m‘mﬂ uginut;ont cq:groAfltIa‘ertqgeébemmtb flying

tﬂﬁ?ﬁﬁeh%oﬁﬁﬁ@@@@gnhﬂoﬁ RHAGEALETE-MRONEA Oddr8ds with the series
controll ed or sénsor- 25 controlled manner, the e ectlon of the

subnunit &ﬁ“ﬁ?%ﬁ%ﬁl’é@ sensorricantrolied Jectrpsmeshanifad Fwitchek 184 rier 16,

di st ance
separatel y

power arge s I’ I' NS ance a condéenser

so that thase téupntieict ieal wmgrgytsﬂoe@ 19 (FIGURE thont'm! sesrM5VERN BE t hei f

seeker heads 21

control ci® rBﬂ1Ta'Y9°fg‘$[t iagf%%m{‘# ei’%gff'%'n o%t c?'hé’esﬁ%r?ﬂ‘r‘??"f‘i’ ot

10, by wayphpsicsl stexe- 1§ Whialblie changedt iprat22 givenctime &fdémcaredxternal

charge-trapy
stores 15
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safety devices 11.

ition circuit
A ERPLY| %hezllequ}rwpé BONATINPANHPIng

devices, if independent stores are not provided for such devices.

e respective |g

The carrier 16 for the submunition projectiles 10 is equipped
with a generator nose fuze 17 which, after the rocket launching or
respectively projectile firing of the carrier 16, is operated by the
ambient-air incident flow 18 and supplies electrical power to the
charge store (for instance a condenser or a secondary battery) of a
central control circuit 19. After a specific flying distance there is
effected, in a programme-controlled, separately-controlled or sensor-
controlled manner, the ejection of the submunition projectiles 10
radially out of the casing 20 of the .carr_'ier 16, so that these
submunition projectiles 10 then ~ controlled by way of their seeker

heads 21 - home-in on individual targets.

Shortly before the control circuit 19 initiates the ejection of
the submunition projectiles 10, by way of a tear-off cable connection
22 there is effected a charge-transfer of electrical energy into the
individual submunition energy stores 15 of the respective ignition
circuit 23 in the safety devices 11. o

Moreover, by an ejection command signal 24' to the submunition

targets Shor t | ¥%‘j!’3t§'];?0r et
tiles

L4



projectiles 10,7 by way of a trigger |lead 24 of the cable connection 22, a
time circuit 25 is initiated which, after expiry of a predeterm ned del aygg
tizme & (and thus in the case of undisturbed function cycles with respect to
~the ejgection of.the submunition projectiles 10 after the departure of the
subrmunition fromthe carrier 5 casing 20) actuates a swtching el enment 26
for supplying current to an electrically ignitable pyroelectrical force
produci ng device 27 fromthe energy store 15, by way of feed | eads 28
(FIGURE 2). Jhsiebtilbli 96 ®f Wag I)f)r&et_ﬁégéﬁe_rlbaahbrdfn@ﬁea&w&,cérfrﬁ-;'ﬁi/&f sely
10 to the submunition |ongitudi nal axis 56, an axial displacenent of a ram
29 for the nb¥endnttighe ( Karewit cff ndS pilAlHaskr whdchyt alder: HXPdrE- 9fod ti on
' (ﬁhovmni)n Fgﬁi&ﬂi@)'xgiri&d)ldél@y@dirr@s_igt i(and oth%&eié_i‘imt bc&m'ateh dddikturbashi ch
t he menber rovi des el ect.rjcal swtchin ridagin e en cantacts 32.
I the exemp P e FESREatiEh cRsTReT T e o< b 51 "I SRR Tt £
regi on of thprojedtilesi hd) after 3be hdepanturd exft the subpuodtidocfriore therdarsies],
which in the { L I ok h
wi £ chi ng. G 200 poBlfde! dORR1 LR BIEARAS 25%0r buBAyiag cuthodt o an,
member 34, tekectaieedlyd 1gnitabie cayrasdeatdiaric doreqi| pyedueing ¢ devicr: pbsfnomn
only when t hghe£BRedLNERoPé 15)CF WY BY fRel hdkr MaN(FIGURARS)INY i S no | onger
bl ocked by a structural elenent 35 or casing 20 of the carrier 16, so that
the first swwtch 14.1 can be closed for electrical conduction only if the
subruni tion proj @héi ighitibrhad tied Uldirey ebdmeared? ivrdngs dhoom) itranderdely i n
the carrie . o Be ; di R t . of e i ' ' in he
O\Kﬁgosi tTgniL‘gp%hr? %@Pﬁ’g{'?{}ﬁno?&%{gﬁ‘?fgﬁge esvits?:é %‘\9”%‘3%‘ E?Isﬂa'agg:g{x? aI?lfs)iJent |y
mectrani cal | yramR9dredhe (mevenfent obthefvd tehingapinomamber 3§ eutupbhdhe LF Frave
- prevented, Vhdditibr REnSWABRPRIGURE' ) SRCtRE GNMPoSHIBHNGL itRE ATel Bwitdres
10), the force-el enent .ram 29 refer%bl\t{ does not act _di rec%l,x on _éhe
swi t chi ng pi H.Ib&@,w]agchsm,m fWaf oprqvides electrical sw1t¢ ing bridging
-' between contacts 32. In the exemplified embodiment shown in FIGURE 3,
iZ only an axially limited region of the switching pin 30 has an
electrically conductive surface 31, which in the ON-position bridges

the contacts 32.

Of course, if the switching ram 29 is rigidly connected by the

ZC pin 30 to a sensing pin member 34, the ram and pin 30 can be advanced

fully into the ON-position only when the emergence of the sensing pin

34 from the casing is no longer blocked by a structural element 35 or

L/, casing 20 of the carrier 16, so that the first switch 14.1 can be

closed for electrical conduction only if the submunition projectile 10
has actually released 'itself from its holder in the carrier 16.

(¥ ]

Because the displacemént of the switching pin 30 into the ON-
position upon actuation of the force device 27 can still be
transiently 'mechan_ically blocked (if for example functional

3C disturbances have prevented, within the -'timespan t, release of the

. submunition projectiles 10), the force-element ram 29 preferably does
not act directly on the switching pin, but, as shown, by way of a
spring force store 36 which is only stressed or loaded upon mechanical
blocking of the switching pin 30 by obstruction of its integral
3% sensing pin 34. .'Ihﬁs, after triggering of the force element 27,



spring force store 36 which is only stressed or | oaded upon nedhanical
bl ocking of the switching pin 30 by obstruction of its, integral 35 sensing
pin 34. Thus, after triggering of the force elenent 27,  Qohestressed .
force store 36 ensures the displacagent of -the switching pin 30 into the
ON-posi tion when the blocking of tiffe switching pin 30 is cancelled. In t lye
exenplified instance shown in FIGURE 3, additionally a nmechanical force
transm ssion pin nenber 37 is interposed in the operative connection
between the force device 27 and the first switch 14.1, in order to be able
to facilitHteStrasied fareortore t #e eBfrres the. displeremantepfdhei switiching:t uabl e
force devipia 30 imb the d@N-pysitlomdjlnseihe Bobkiy 6ONGle" YatiBHAL |pinDs €
sui tabl e I&cg%ﬁg&gedwhi ch afford installation space for a blocking or
retaini ng mechani’'sm 38 between the force device 27 and the spring force
store 36. The nmechani sm 38 holds the pin 37 and thus al so thefsmntcglng

in 30 in the agld Ve s P@sitl 0 - as .force device
IC2)7 15 has not ggeﬁ{éi n?{e?rgztlfeﬁéa-.%s_et%?%cgfdmgﬂ n@cﬁ@rﬁ@%& ?%é}gf?% to act
on the pi Mmaharical farcgatransmissiafe piammemherhd7diiag interpoped nip f thee
5107, 36  dperusival somastigondiubon Masbich dbblasat BRPKhe Mrpeiii B e
switchin ' in S osition, er e ac I )

27, if, 19 ofi'g'r bi"t r AP Y é&sé’ﬁs ,abi%emr caytate ninstatlatione pf2¢hen switch
t hr ust - outl4edsiandonthe | alddiei@ibnphétiuadie | B6fENCaeGieW27 t st bgﬁ@élt_ gt
mechani sdn aty,lse : I d 0 9 bCh.lS.spri.n I ase o]

butt radi aﬁ?%y’varbst ?%{a gﬁﬁ%@é{18?9%&;%?‘3%5}%1@?&%6% [5?%8%9,5’30‘"5?1 , In

t he OFF- pddfferéninstgblgtionm spaceREon)a thlocking @9 retginjeg mechamixmes3s 40 an\(y

t hereby rajcawaent RBet | e tn | i S i "
y I &edwdent hBRel ORI devied BT Nardd {He ?s‘i)rhg%pftlﬁg% tﬁ'flgﬁm"‘sr'am to the

bin 57 o TEEn{eR oY RAESCHEF SR T 3 and1 toyS (e r Bse 9 RaAMDE (BINOEBK he
rol ling batly 8RactiVatsdakeserolf ORH@os MIVENENt 100k hethd Todde Advaus dhe
'r ol ”915!3%% 1ot tbgegeinfi{){aqggi tI?xre blocking mechanism 38 is arranged to act
on the pin 37 after actuation of the ram, for holding the spring force
store 36 in its stressed condition and its diplaced position, and thus
the switching pin 30 in its ON-position, after the actuation of the
force store 27, if, for arbitrary reasons, the ram 29 is not arrested
~C in its thrust-out position. In the exemplified instance shown, the
blocking mechanism 38 has at least one rolling body 39 which is spring
biased to butt radially towards the surface of the transmission pin
37, so that, in the OFF-position (shown in FIGURE 3) the body 39
engages in a recess 40 and thereby retains the transmission pin- 37 in \/f

[

S this position. The retaining force is overcome by the axial force
applied by the ram 29 to the pin 37 so that a rearward end surface 41
of the recess thrusts back the rolling body 39. ‘Thereafter further
movement of the pin 37 allows the rolling body 39 to be forced, for
example by a spririg 42, behind the end 41 of the transmission pin 37

20 to serve as a wedge, supporting the pin in its advanced position after

the force of the ram 29 has abated.

To permit such radial movement of the rolling body 39 behind the -
end 41, the front end of the ram 29 may be tapered, but instead of or

in addition to such taperiﬁg, a taper, waist, recess or like narrowing

(V3]
W

can, be formed at or adjacent the end of the transmission pin 37, or .
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exarrple by a sprl ng 42, behind the end 41 of the transmi ssion pin 37 30 tooz
serve as a wedge, . supporu ng the pin in its advanced position after the I'/
farce~of the ram 29. Has abated. To permt such radi al novenent of the

rol |l izqg body :39. behind the end 41, e front end of the ram 29 may be

t apered, but instead of or 35 in add tion to such tapering, a taper, waist,
recess or |like narrow ng can be fornmed at or adjacent the end of the

transm ssion pin 37, or the end 41 may protrude radially in a

col I ar - shapegeMerinah .sgp#pramm bﬁhitali'i%hq{:aél"'c?}g&)r-tsﬁﬂi@dt P.snné,n (§Zt sha%n

switching pin 30 of the first switch has mechani cal force
transmi ssi orinc i I9neyings) from ket i g+ arm or menber 43 of the second
switch 14.2 lying electrically in series therewith. This force coupling 44

I's, as shown in GURE, 4 ef er al i,se nt of a
swi t chi ng- pi n enﬁ’%l ﬁ‘ﬁ‘éﬁ g@ ‘}/fntﬁ fU‘Lﬁ?vﬁ%}tfggig‘gngPﬁga Jarhandealse i n
&he Isvm t cti rfgpree rt;al&mmsmuchonqal\mg/ 44see ol GwitdhGhiRtar) ou-hmbmbepon of the

i spl acementg t n | t
SW 'E)Chl ng ar it %QEI gwﬁn%egbabgﬂigk eige {L]ana,wﬁ gg}he&’%&-{e& %glst ?ogrnce A
part of sai crosPdingex#ends, i BBt ﬁi!ow pir alFIGUREQ ‘t’hd)l‘ﬁﬁ‘%@béﬁt !'eﬁlltsﬁé by

swi tchi ng pighgad@emdnd bhus sm‘uémgeﬁm Fnk FRHmeM AR aflS, 455 Antd1ad chliteedly
swivelling of the, switchin s effected 15 by _the neans

after there SdEnging, %?"br%lgété the‘t!l‘edlsé"ﬁFﬁb‘@ﬁreﬁFmof‘ t e sé\ﬂ‘tﬁhl”ﬁ)j Fﬁeﬁ 30,
whi ch pr edetEIGURE W) dhanl asairdisplaseOns idll theoBlvit dhiing rpens:mnmtmgtrpe ION34 has
energed free qf,. 1he b1 oclg ng eJte rlg; :;5 T e se on vmt%h 1 is 4t7hus
heral |y r’réﬁ’es%lﬁé'l’a? e %‘F WU so as '’ be e o E'Il%%e)axonl y upon
the\‘l’l rst svintehitss ON-positdonng Aipard of sailyshatr ﬁxbﬂﬂcys inigiaklyspanaiiel
ON-posi tion yhepe &19€exﬁ9rﬂd'otf' s s%?&ﬁﬁér inf 90, QH&rﬁIu!sOBf Qks (it rhirmidnt

swtch, nanely all the nechanical ectrical pre-requ uisites wth
respect to Mes §§paﬁ°atth%)'h the ?W\’é’eél}ﬁ‘ﬁuﬁft‘ih@n syitghdeg et 13 iy sffested

carrier L6 uf thd welhk|donly after there has been a predetermined displacement
of the switching pin 30, which predetermined displacement is possible

only if the sensing pin 34 has emerged free of the blocking element

35. The second switch 14.2 is thus generally made operative or

activated (so as to be able to close) only upon the first switch 14.1

2C moving into or only partially towards the ON-position when the
conditions necessary for operation of the first switch, namely all the

mechanical and electrical pre-requisites with respect to the

- separation of the submunition projectile 10 from the carrier 16, are

L, fulfilled.

However, the angular switching arm 43 is equipped with a sensing

| 8]
un

limb member 49 which is ixrged against a blocking element by the means
45 after stressing of the store 36 and which makes possible the
displacement into the ON-position of the second switch 14.2 only if
the blocking element 50, provided adjacent to safety mechanism 11

R )
w

within the submunition 10, is swivelled from a blocking position
(shown in broken lines) into a release position in which it is shown
< " in FIGURE 4.

This blocking element 50 is preferably a constructional

w
[$)]

constituent part of gliding wings which are hinged, so as to be able



However, the angular switching arm43 is equipped with a sensing linb
menber 49 which is urged against a bl ocking ‘el erent by th ans 45 after
stressing of the store 36 and whi ch nakes possible the diggﬁg’cer_,rent into
the ON-position of the second sw tp? 14.2 only if 30 the bl ocki.ng‘,el enent ..
50, provided adjacent to safety mechanism 11 within the subnunition 10, 8
swi velled froma bl ocking position (shown in broken lines) into a rel ease

position in which it is shown in FIGURE 4. 35 This bl ocking el enent
50 is prefera cqns i laaC bt URIM f: «Gh L di N M _NQS
whi ch are ﬁ’l %e%l,“yn&%gé’ ?g E)Isaéjg%Fgﬁ? 331‘8‘nt§;c])labe sm’ﬁg{ogju?’,ls%cl)étwg ?:%Msai ng 33

of the subsamponiesh PaNsiineoperative scannesbinntwipar the hViBSGf at iSisegofheect i on
Wi th the WiGging-catNee tHe AMEMY Neimpdt 50T (FIBBRE! 19 10 MRS bnfyf |{CURE 1)
is effected onH/ a certalg t1mespan a {jer ej ection_of the subnunition

proj ect i | eceF3ait §imespans aktarn jedectign ply the: spbmpnition. preifctiteapPfrem i on
free-flighitspbaxsrderi I tandt agtday aa.sowé@eaon&tralblnieatrieui fred?ﬁligh&kﬂghs'm o
account in,, raw ng, oar e..nraject i 0),...,n other .words when

W ngs dep%%lﬁgﬁfeﬁo\%e%eﬁg glear%ngrélg crlng&f%hg%?t ﬁ?ﬁ%’irléﬁobﬁc?%ué'tsﬁ'b i tion
packagi ng drawihg, cem r beardl 6the hprajertidee 16}, tihe othesi wgrds mbleen 4@irgs 10
transfer i R einde | e YniiR A elR
projectil e&fﬁoﬁge% on:&flnggp%r%a?ie%?v%nbt ﬁogeyrrtgl nt yeérgymstﬁﬁgwcyaﬁdrnﬁglronla but
nor eover HRSKREHPEoifedhe 1 R TTH R 10y the gateagpof the sansing member Ha £33 t chi ng
aL m ;13 1(Sdtli'bﬁ§igﬁd ihyo]gheh@ﬂ:w_ tiﬁ’ﬁo ib ngfﬂe&téf'irﬂ%hhb?“th@%ﬂi%éﬁeﬁﬁp_ R of

t he forced quidance, of. the switching-pin enfrainnent neaps in the
curvedl y &%éﬁ%ﬁl Y ]cde)lr’hssf’m ﬂ%lfy tsl‘?ggg‘g\ﬁe?cﬁ'ilﬁb SrheE Y ARty BrrEtsy
partial | y 16tbutahofedviey, hashideploywedOikp glidingafldgistpimtings cleadép ab thHem

sensi ng piy .34, , r | 44, i6s G ani cal

i nter-| ock@ﬁgégggﬁgéhaﬁmdtﬁg segJcl {:ﬂt&iﬂ fb91 : Zg?éém% ?gpdé'df?sM| chB{):sa{r?%g;ss into
their ON- RS By @g%s%py thee fopegd)guidance of the switching-pin entrainment

1% means 45 in the curvedly extending cam slot 46, the switching pin 30
can be displaced partially but not fully, into its ON-position despite
release of the sensing pin 34. Thus, by way of the force coupling 44,
a mutual mechanical inter-locking of both switches 14.1 - 14.2 is
afforded, which can pass into their ON-positions only if the force

2C device 27 has triggered (because the carrier 16 has been launched) and

if the submunition _projectile 10 has not only released itself
completely from its stowage in the carrier 16, but has moreover with
deployed its wings 51 and changed into the target-acquisitioh gliding
flight phase. The safety criterion, of the two environmental factors !
which are independent of one another and which have to be fulfilled

[\
wn

for the arming of the safety device 11, is thus guaranteed.

This arming is now effected if both switches 14.1-14,2 of the

series connected are closed, by charge-transfer of at least a part of

30 the electrical energy, which has remained in the energy store 15 after

ignition of the force device 27, by way of a back-charging barrier’

such as a blocking diode 52, into the ignition condenser 53 which, to
avoid unintentional static chargings, is bridged by a high-resistance -
parallel bleeder resistor 54. If a target object that is to be
attacked has been detected by the submunition seeker head 21, and -

(O
L1

homed-in on, a detector (for example a proximity or an impact sensor) .



20 devi ce 27 has trlggered (because the carrier 16 has been | aunched) an

if the submunitjon-'projectile 10 has not only released itself ié
conplately- fromits. stovvage inthe carrier 16, but has noreover wth

depl @gqad its wings 51 and changed into the target-acquisition gliding
flight phase. The safety criterion, ﬁf the two environnental factors 25

whi ch are independent of one anot her and which have to be fulfilled for the
arm ng of the safety device 11, is thus guaranteed. This armng is now
effected if both switches 14.1-14.2 of the series connected are cl osed, by
~ char ge- t r ansFeRPlFs #n fgnidion cpmmangs 53dor Hee &leetricehigeHéprycontnpk A 3has
remai Ped |bn idﬁe eRdMp1g)a gbﬁ‘k?giﬁ o hﬁndngiﬁ%t]ubﬁrkbﬁakgbﬁnfd%\g@e deyi t2?he by
way of a back;char gin arrie S ockin I oge

i gnition conﬁleengér&%ge\ﬁnﬁrgﬁ, {t8§§(\§/0|(d" uﬁlhﬁt et ShaPost é?'?c°£h§}‘ i n%%et}'s
bri dged by amhcgtnitsesiléh dncthedgaitlieh  ¢irelegeerr 8% iist discbhdrged fuddermlygby

S obiect that jay! g by Setbhartlxiies weae&q%gs;eﬂz Dltnt BEaSHDMBINEL Ofhe

seeker head and etecto or eXanple a proximty or an
i npact sensopgmbat %Wq &aot$hpyhi i dhe Grawdng)S5 to the el ectrical
ignition control 13, for exanple a spark gap or an ionisation breakdown
. device, so that eeIeQ J’I n st or In the ar osi tion f t he

saf ety nechani smtlg‘i) mad1 ‘r?@ }°g'1"m P?’Bg(}f‘cdﬂd &i%Sé'l of dltg‘éhd‘? LM d ?ﬁ'y by
S way of theastemoiutarof- telfdssty ewitathoi(p4.d) fiidm itheofalee tievider @7t s, casrbat
charge (ngh " ra f Fl of
t he nechani S%\ff@ﬂ act Qfltgln gfaﬂ?%]an{fr anqJ fkﬁﬁ&(’gfﬁ)s&gmg“% %ﬂr%g ioh
. de\/\ﬁe 27 hamechanism shapar by FIGURE ﬁe @@neﬂamtygsu af |eonsidenablyrerstene
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greater shock resi st ance agalnst radial and rotatjonal accel rations of the
subrmuni ti on PIYPEHLIGN Pfeleeﬁa%% i10u| BATt{cH Rl arseiedations 'E'Plet i ALRastien of
~ the | ongitudbhahealorzioddina® ik tsthithg pwitcRthg Pin s30.s 'he:@awsmecauisel&rt he

modi fi cat { Qnthsehomdlflcatlfcl)r@s ov?h \{\QI E?éufi‘ﬁ g’ccvev})ﬁrsgt : Onacf:c(:)erl%ratxon force

component in the longitudinal direction of the switching pin 30 can

temporarily lead to the fact that the transmission pin 37 is
temporarily displaced somewhat against the restoring force of the

spring store 36, the actual switching pin 30 is still not moved

<0 forward thereby, because it is still secured by the rolling bodies 39

in the safety device 11. This locking is released only when a severe
displacement force, existing for a fairly long time, acts on the
transmission pin 37 for the tensioning of the spring-force store 36,

\_/ as occurs in practice only by the advance of the ram 29 out of the

P
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force element 27. If, then, the reduced or stepped rearward end 41 of
the transmission pin 37 has been moved to or past the rolling bodies
39, the rolling bodies 39 _(which normally butt against the pin surface
58 and extend through the wall, of a rearward hollow-cylindrical
sleeve 59 around the switching pin 30, and extend into notches 60 in

W
«w

the surrounding safety device 11) are freed to move towards the
interior of the sleeve 59.

Only when the rolling bodies 39 are then no longer forced by
abutment with the surface 58 into the notches 60 can the force of the

[
n

store 36 and the ram thrust raise the sleeve 59 together with the
switching pin 30 and the entrainment means 45. For the securing in



8 .
conponent in the longitudinal direction of the switching pin 30 can
tenporarily lead to the fact that the transnissi'on pin 37xMs tenporarily
di spl aced sonewhat agai nst the restoring force, of the spri store 36, the
actual switching pin 30 is still- not nmoved 20 forward thereby,” because it
is still secured by the roIIing.bodieslfg in the safety device 11. This X
| ocking is released only when a’ severe ‘di spl acenent force, existing for a
fairly long tine, acts on the transm.ssion pin 37 for the tensioning of the
. spring-force store 36, as occurs in practice only by the advance of the ram
29 out of the 25 force elenent 27. If, then, the reduced or stepped
rearward end 41 of the transmi ssion pin 37 has been noved to or past the

rol I'ing bodi st he. . [ j 3 I.C [ | v_but ai ngt the
pin surfacel@% rg%gdegfsel%ﬁld’h?gugq%%ﬁ/\g !Igmgf Hgg%%¥?]e° s irom the

hol | owcyl i easingalang] claw ewisizharthendirste switekhidg [disn cBsedantb emakendari nt o
not ches 60 | s ecéﬁﬂ i f i .e0d;

t owar ds th'eb?%%g?‘ft%r. 0 ‘{‘ﬁzﬁgf I g’é\fg‘as‘gi.*éwaﬁﬁe %&%ﬁ?e?\(t)ﬁx?ﬁ&r{)?élagiéﬁsg are
t hen no | ongechlade springh§l disuprasided whichhis seeurask oggthensafatiyedenicehtt 60

can the fer d afspifcétiéht! Be tha i 9
toget her w ?ﬁdfgg;i%'% taglrlﬁﬁtr?éﬁdplp’i 30 and thte g\??gﬁﬁﬁe%tﬁi ?ga%]rtsheagge@g atlshe

securing i nTeces® bgh e A TRPYRRSS 58S SRFANG WA ALHOR HBesBiRevRySrenber 34
projects fromthe casing and in which the first switch 14.1 is closed to
make an el ectrical connection, in the diagrammtic representation in Fl GURE
5 a blade spring 61 is provided which is secured on the safety device 11 5
and after adequate displacenent of the switching pin 30 engages into a ]

recess 62. A reverse bias spring may act on the sleeve 59. W/

ol



13 CLAIMS 1. M ssil e apparatus conprising a subnunition carrier and at

| east one eJectabIe SUbnunltlon t herein, wherein the subnunition has a

saf ety device: .conpri srng first and second sensor-controlled swtches 5 in 2?
series in adetonator circuit for a secondar y- expl osi ve detonator, wherein
t he ‘§ubrrunitic_)n carrier has neans to degect the presence of anbi ent-air

I ncident flow on the subnunition carrier and thereafter to provide an

ej ection command signal, wherein the first switch is energised or activated
as a functi onClfIMBhe subrunition ejection 10 command signal, and wherein
the second switch is actuable or activated by the first switch when said
"switches respond to the subnmunition projectile releasing itself fromthe
carrier and depl of#3f518| PRRATGTY (RPIPRIRINEY R (SYLFURL tigngeerieskandy at least

gliding-fli gmndoh@ﬁ&taafe Qubmunfﬁmr ahdsefs i8R the Gnthisionhal=8i a t he
first switch is, e uclié)‘ﬁg .a., se ,| ng ﬁlJrrg\s‘irr‘oer ichis arr.an:cL;ed to extend
through a casTH§ B¢ sﬁ?)'?ﬂfr’rﬂ‘?% l§ﬁ SEEPehISENERF (AT LR Ted HHLEENRS or e
whi ch i s | badablserfesonmnaaf dstoaatmyictecuias pors gecoridarg-dxpliesidel ayeshapamner ,

to the eject '%@ %%md e ey a3£~r1 r %paga';,,g;,!;gs 35 dgl:eactm?:g V\ﬁregegcén%f

wher ei n part e casing has @ cifcutar Crose sect
sensi ng nenbepnbientipir ipcidentyifilow dns th@ ﬁg‘b@mmaﬂl |oprdier ead cigreaftieontp t he

line of a chogghviiBE OUAN eJBLELdR Lorn&RFt E0hal 25 whereinfPiRRS aéﬂ?.ta%w@é@ ngd in
Claim1, 2 or 3 wherein the second switch is equipped with a senS|Jﬁg menber

for sensing t$RETESSSY | O, aclayRRbNTS u?)oﬁ“‘l‘ﬁ’é%ogft FB‘F\ SYORURL LT BIRG ¥ hgs,
of a bl ockpngcaiman® rdignaD, aBd wheéénﬁltaélsbcaﬁd Gwakeredsi &btﬁlaylé)rme @cft:.'&rbeed

et oo St hpeenel VIS0 B LR CRed " BRI S iRl RO o R Kbtk B "
cl ai ms, wher eprojehtileyedassingn ;haeslf‘a firomgitheidearaiienx and @avdowhw slndirlrm
actual | or Of ihgsNenriBGEN W {eiel ScBRAR sPlusdeSHiskAL FHRLLON OF 2
15 2. Apparatus as claimed in Claim 1, wherein the first switch is
equipped with a sensing member_which is arranged to extend through a
casing of the submunition and is actuable by way of a force store
which is loadable from a force device responsive, in a time-delayed
manner, to the ejection command signal.
20 ] |
3. Apparatus as claimed in Claim 2, wherein part of the casing has a
circular crOSstection; and wherein the sensing member of the first
[ ' switch is . longitudinally displaceable along the line of a .chord
\~*/' through said cross-section. |
25 _
4, Apparatus as claimed in Claim 1, 2 or 3 wherein the second switch
is equipped with a sensing member for sensing the position, dependent

upon the position of the gliding wings, of a blocking element.

30 5. Apparatus as claimed in any one of the preceding claims, wherein

: " a force transmissive coupling is provided between the two switches.

L7

v 6. Apparatus as claimed in any one of the preceding claims, wherein
the submunition has a longitudinal axis, and wherein the actuation of

o 35 the second switch is based on a swivel motion of a switching member

e

T



whi ch extends generally parallel to the subnunition |ongi t udi nal axis. 7.
Apparatus as clained in Caim6 as appended to O aimb5, ein the force
transm ssive coupling conprises an entrai nnent. nenber whi i s provided on

a switching menber of the first switch, and engages 5 into a curved e
entrainnent slot in the swtching nenbey, of the second switch. 8. Apparatis
as clained in daim1l, wherein a trans Hésion menber is provided between a .
force device and a force store for displacenent of 10 a sw tching nenber

of the first ] (A1t LLANS ML S SiHeNn . 1.s, di ble with
the sw tchi ng‘iv§1 %%2?6%%E%ﬁéeﬁf]' o??g étorc’rerE %;ﬂ ?" hsé@gggém eb?ngégg%&%\%hée’ggi'n a
return novenent bl ocking nmechanismacts on the transm ssion nenber. 15 9.

Appar at us as 7cl ai ipRdratusCadi Makndeificladd ARG doddnabdieed BL81d &, Qherein

sl eeve behind the sensing nenber of the first swtch, is a spring-force
Store whi ch 1%68] TRRGRLFRARRERTLYS! GTYRIAE ARTIAPRIEY SYETatinent cRRIbSF ophishn.
and wherei n rigl broxideddbrsa esswicetinigh neabér tdfe thel Firg: ciwiecls| emde engddesh
ext ends around.t he pi vhich. Le ngage. .20 .bot.h in notch formed.in

t he devi ceso outE? o2 ee%ﬂéé\gglr%%gka%léﬁngﬁ ﬁhee Sgﬁ%}%@% %?mbfaﬁeof?tgﬁsﬁ?%osf’flon
pin prior toswdtv&nent of the transmission pin by the force generator, and
whi ch nove to prevent a return novenent of the transm ssion pin after it
has been disp| aced by the force generator. 25 10. Mssile apparatus
substanti al | P-as APPRERTHSCRY 3 4Rt AP HRARiRi 1 h Wherednch ciEapepisstoRmsnber ¢s4 or

FI GURES 1, 2,prévided beteechh® 6o drvive NghdlbapiregSstor@ #dr dAsshiceh¥ntlewi ce

of a sub-nunition projectile, for use.in apparatus as claiped_in any . _
precedi nd&I & rﬁm&gmgi sqeﬁ'be?i Pgt tg?'ldf’srésé:o d’lg‘g}h'sovfneESﬁ’erH%?earW%ﬁé@ inm
series in a cepberatisr dtsplageshlenitiei thet beitchisg mmbex hands thejuiqrpedswireh A/
first sensi n%y”@ﬂ@efror\é@'&grice and wherein a return movement blocking mechanism

acts on the transmission member.

15 9. Apparatus as claimed in Claim 1 wherein arranged in the interior
of a sleeve behind the sensing member of the first switch, is a
spring-force store which is loadable from a force device by way of a
transmission pin; and wherein rolling bodies extend- through - the
walling of a sleeve, which extends around the pin, which bodies engage

20 both in notches formed in the device outside the sleeve and against
the surface of the transmission pin prior to movement of the
transmission pin by the force generator, and which move to prevent a
return movement of the transmission pin after it has been displaced by 4
the force generator. '

25 _
10. Missile apparatus substantially as hereinbefore described with
reference to FIGURES 1 to 4 or FIGURES 1, 2, 4 and 5 of the

accompanying 'drawings .

30 11. A safety device of a sub-munition projectile, for use in
apparatus as claimed in any preqeding claim, comprising first and

second sensor-controlled switches in series in a detonator circuit,

s oo

wherein the first switch is equipped with a first sensing member which
is extendable to project from the safety device updn being energised

35 or activated by way of a force store, which store is loadable from a

_—
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is extendable to project fromthe safety device upon being energised 35 or 50
activated by way of d:force store, which store is | oadable froma force
generator which is.controlled in a tinme-del ayed manner by an el ectri cal
devi&g‘ in response to inputting in to the safety device of a subnunition

ej ection commgnd signal issued after tj& presence of anbient-air incident

fl ow upon a subrmunition carrier; wherein the second switch has a second
sensi ng nmenber which is angularly novable, 5 in response to deploynent of
gl i di ng wi ngs feFce reengptan $hichintf AeBFERldedhdn secbing-dolaveR Pannest Gibee or
mechani cal |y epessiakel hievibe i Fosponset €1 iapi®ingh ftor tle SeRSiyIdevRIEDGE
extends in response t_(sg,rel easg.of t he subnuni ii on l1L‘)er 0j §cti le fromthe
carrier and uBof*PRESET W EERT 1Y F &AL n§°FPBe I 10\ PARTICE! P§ by
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the switch ne en es 1
the swi t chifg thendlddind wihgssecond switch. 16. A safety device as clai ned

g

iR any one of Clains 11 to 13, wherein provided between the force generator
an he force store for the 30 di spl acenrent of the sensing nenber of the

first switch il€-a 4 S8FeH de¥ine ABnDaingd i Staimid. Whereihdhe ehiEskgstidiBer

and the force comprises a switch member which is longitudinally displaceable by or
with the first sensing member.
15 .
13. A safety device as claimed in Claim 12, wherein the second
sensing member is part of a switching member which extends generally
parallel to the longitudinally displaceable switch member.

20 14, A safety device as claimed in any one of Claims 11 to 13
characterised in that a force t:ansmissive coupling is provided

‘between the two switches.

(N 16. A safety device as claimed in Claim 13, wherein entrainment means
25 1is provided on the switch member of the first switch and engages into

a curved cam slot in the switching member of the second switch.

16. A safety device as claimed in any one of Claims 11 to 13, wherein

provided between the force generator and the force store for the

30 displacement of the sensing member of the first switch is a

. . transmission member displaceable with the sensing member and the force
store by the force element, and wherein the transmission member is

acted upon by a return blocking mechanism.

35 17. A safety device as claimed in any one of Claims 11 to 16, wherein
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store by the force elenent, and wherein the transm ssi o%\rrenbeF I s acted

upon by a return bl ocki ng mechanism 35 17. ‘A safety de
any one of Clainms 11 to 16, wherein 16 the.force store conprises -a )
spring arranged in the interior of a ?Eeeve, behi nd the sensing, nenber ¢
the first switch, which spring is is 4

ce as clained in
re

ressable by the force generator by"

way of a transm ssion pin, and wherei-n rolling bodies extend through
wal I'ing of a sleeve, which extends around the pin and store, and engage _
both in indethes foyceedtore compoisese\d Pringt arxpsged hin theeainderign ofagmi nst

surfaces)dbe, IaRikd aeman;éﬁaag inBePlofOthd @186 YRl i) ichh8pdiARCEs
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18. A safety device substantial I%/%as her ei nbefore described with

wey jrestransmissfon gpingpand

FI GURES 2 t owhkretin FP&lIRRE Dodilesanektzndf thhoughC w@ipiipyidfy &lr 8véevgs. whbc?0 25

30 35

10

15

20

25

30

35

extends around the pin and store, and engage both in indents formed in
the device outside the sleeve and against the surface of the

transmission pin prior to actuation of the force generator.

18. A safety device substantially as hereinbefore descrihed with
reference to FIGURE 2, or FIGURES 3 and 4, or FIGURES 4 and 5, or
FIGURES 2 to 4 or FIGURES 2, 4 and 5 of the accompanying drawings.
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