, @\e3e<A6<>| |}, ~B~j~6~T6*- i Electronic Projectile Detonator The present
|n\rent|0n relates to an electronic. pro j e t|| det onat oy agcording o the
preambl e of patent cl ai mJl{r IVQQer n “el’gct ?OHIE de&ﬁhﬁ’oi@’éﬁﬁf“ ‘(/(Lenpl oy
for the energy supply ei ther primary cells or preferably batteries, which
are only mechani cal ly/chenmically activated through the great accelerations
whi-ch occur when firing a pr advant age ﬂmf “l
det onat ors equi pped t hus do ]%]8 Ir)}éqclej[l;rr I@rtrlg? m%‘ta%%é with resp "l mn""""“"”m
repl acenent, for exanple of an otherw se enployed battery-primary *eelsds,
since these batteri es are entirely passive during their storage and
t her ef i SHsne g tpped
t hus, Q‘FP%%H%SF %ﬁgﬁl&{e?% %é&ggﬁeecr%de}llgp%lﬁeﬁgrdeés?ﬁgfseirogrgarmed
det onat greabnsletdfgrntesst dlaﬂntled t hrough the activation of the battery, i.e.
by running up the battery voltage during the nechanical/chem cal activation
t hrough the | aunching accel erations. T he activatable batteries enpl oyed
must t 0 i githdraptishar
et var O e e Y e v
propel | gils ¢ihprederabbly bagetibs vfrhnthrage 0Bty trfeehmmdiy/ﬁdi\ﬁmlcalh)é?drm%ﬁedw t hst and
mechani cal | oadi ng througqf; envi rg\n‘gﬁnt al testg gfor exaqﬂ sT:s}uS mg{}{?p onto
st eel pt}a‘Déghathﬂ &rﬁét%ﬁ,cé aHeRs PIoHE WD EHAB S REPIPT 08 WPR
acti vat '@gq §rtﬁ¥‘€[ 8o YediE BRI e PR e ﬁiﬂe%airltanar&w\ritadrespéatt\o
rrarglns |va|ona onactlvatlon row small. In addition,

i ndi vi diladeaniénits fometdir ]@adsﬁzm ysthe\xm@mmpbygérbamqe@rbpaltyefﬁ@btsnw ﬁ@ﬁ?er y
fasrl cation or materi al ? aul can, reduce theae saf eti £88" Xﬁ% st&ra
Accor di batteries axe eMéReey 9?%%1 HEIDS; thell $50mape GNP CRHOSRTRE JOTE S0
batterlf.eg1 gl ready activate before the shot. Depending on the function and

safety ut of the detonator, this can possibly |ead to dangerous
detonator states during the overflight phase. Specifically in the event of

use by the artillery, one's own troops. are oversh h eason
the reqlt f%ﬁ%OW?WnﬁgbéﬂPlRRfdsg‘fuét i %‘a}ﬁrﬂs@ %&%%R 5658%1}%:1 %f:
P eakuPpLQUBLLY A SRERLY HoRiBIIORACkon aeaafial tiesuglhtighacinaiun ofither s

for theP probabl ity of too early a breakup are between
10- 5 anBattéry, ienby hanntr@uphhadb,attdqevokbagd'l@ulabg\ﬂée areshanisad/ heseisabry snal |

const ructi onal nction .a nonfuncti on of an
accel eré@ﬁl‘(ﬁﬂ%g“?\%gb&elﬁ‘a{“f ] a(cielgragﬁ °#P'op: no, smallest charging: yes)
function problens nust also be anticipated with small tl charging and can

al so be observed in practice. In addition, the production of suchus}pemhal
batteri @hedmﬁvamule&baytteses ampéajmdngutsbtlﬁﬁsef@tr@ badaygsd uhgeniEegipnally suc

trate
Situac dhee ey rebagl Rl HiShe RER PrERANEC SphE kO ST emy
product g a%lS%Rﬁ%l’Hhﬂghbfg%r&@ﬁh?@lhé’ FifRIEe Oh 86 otier harl, theyveveest, whbstaodi es

ar ey aval then, in general, only at pr| es whi cgﬂre often ¢
mcorrpalnéﬂ\anwaﬂ hoading thosuglo snviserageial tess ﬁﬁ?@mp ol fisES of

ener gy 3{1'?1& e%ﬁéél@%tt hedyﬂgg %% %axﬁ#ﬁ%g&%e&% Wlt Lgra%u%ﬂﬁgaﬂrﬂé&wﬁhc h

gener at I'nst a
by necessity the constructionally required safety margins between activation and

nonactivation grow small. In addition, individual faults in the battery, which are

generated by defective battery fabrication or material faults, can reduce these safety

reserves further.

According to the above statements it can also not be excluded that such batteries

already activate before the shot. Depending on the function and safety layout of the
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) detonator, either via piezo effect or electrodynamcally via projectile
accel eration, spin build-up or oncomng airstream However, such sol utions
are, for exanple for an artillery ‘'detonator, either due to the | ow energy
yield (piezo) not suitable or even nore expensive and nore unreliable than
a_bull {gbhiddy ¢t ARGoskisly NI SangiBudBllorifootlafld\adr k! o RS ARght
speci al ftabrication as a product o ong and expensive devel opnent phase
or, witphateleast simlar difficulty, as an acceleration-activatable
battery. 2 Building on this prior art it is therefore the task of the
present invention to specify a new projectile detonator, specifically an
artille OLect | tar, J-C. i

i 1 o B e R R P YV Bher S e erdhet y o
this taflr tha wasenphd shpdreavans diittgrdspetthie sefeyaagainstziougearty ageiogedtdei cs
of patent claiml. Advan%a%eou enmbodi nent s of é&g oj ectil de%on or
accor di heealaip (pverfhigdh srish) a8 NsEe T gRaeiah VeRehigdhe N OUIRbETS IPE the e

fol |l ow 1 h ' ' - [ j { @D Ml 1g-tbe

excpl ai TR BB B o L O oposed
to enploy for operating the projectile detonator in the flight phase a
capacitaor charge during the pro rang%gg,p ase, which ﬁ paci tor,. very | ow

ha
| eakage Qruthepther hagdgguettp the aBpye egsary PEng cpﬂgtrp%%@%aﬁogap
m nut eslcgg%gﬁqefhﬁcj{'ﬁ) pe(r&?ﬁ?mr{lﬂ A drhecBlefdtioheliPftabld BAteRNASS n’{"'&ngUt
signi fi cant “ener gy foss: Tt 1s ﬁnomn to transmt progranm ng i nformation
during tbesinatigstt dhaegipigo ges) Munoigom pastelexrisantibiealso dgr amtidipgtecbivitha gmiatkt er nal
to‘fhe det onat or t hrough tgﬁ)tragsnittin%%coil 22 of a progranm ng device
23 ‘ext echatging andecatcrlsn Be Ps¢ivadi R38Rt i ¢ coupling of the two coils and
a nodul ated nmagnetic AC field. It is further known to utilize the energy
transmtted in the programm ng process for the supply of the detonator
during thedaite b prodpceess saddspaialdataiicerduchto frdey'saintireaping ocess t he

energy transmission i§ interrupted throygh the pro &ﬁ?ﬂln devi ce 23 hto
store t RR'RITAY Wﬁtrg%iﬁsllais SHCLOaCRIF R qrh’é‘_cﬁ‘?%b‘?é CHGT prro YL e} ﬁb‘ﬁ_ t hat
Lt s nw&&%éédgﬁl%fsﬁﬁaﬁéﬁ%t%éﬁ tﬁfb\%ﬂ; X rt RedthietigRs ORabRie &h18GH1e8ITOES.

In order t to conprehend the tive concept, first the above
stated pudypaoducty, sriecessngindredninglysuoss difficalts Jf thawever Hakteriep arge NATO

STANAG 4369 with the associated ACP22 swi.t.chi ng.proposals.. he.external

ci rcui t Aya ﬁﬁkhg“WhHhSF?V@Lﬁ?ﬁ%?&ﬁﬁ?ﬁﬁ“ﬁhgéP#ﬁgggﬁﬂ agpg%%%%%vﬁﬁhﬂﬁﬁlﬁﬁn

this 3 coﬁgﬁgﬁﬁmknd§bﬂhkﬁr formare realized in every detonator which nust
t e 0

ful fill mand r conpatibility. This external circuitry is roughly
indicated also in Figure 1 through the elenments 22, 12, 14, 4, 15 and 2.

U | ' ti f only these f | i, .ent, that th
AC vol t SaBer Babaameleds of et e Ao tom he BB iy bERPRREs 1R e
rectifi ednaghoRswili@dSertdateasltiib by idiehpdatamits)dntalledfinchel5, the

volyage~regulator 2 is |oaded with connected load. In addition, this )
vol t age diesoniditar, tedthewivig piesopéfact pp eleeporynamieallyaviraprajeciile @sceleraift ¢pint o

protect .t he conponents_ of .e| enent (W er, ] gh
t he one! 'PBgBﬁFF@EPPﬁﬁ“FhFéﬁbHﬁPﬁg%gﬂéﬁgh%%ﬁﬁﬂé&%gé?fggﬁ%ég?#%ﬁgggﬁtive
hal f wavgrgfledyn@etdial?) idlgd, ds &S &Y 103k ehbigy] yieki (piezephot switabhlbercengonent s
12, 14, 13 and 18, is |oaded such that the positive hakgﬁgég.at this point

[

Vi rt ual MgoreeensRiectl NMate Wrepliablg shamgduitt-inhattesan CHMAr < ahe
f d vol i di o Lf fhrst . ' £ i
cons: dorbly KESained P ate sreela) [EhridatndOf Blodicqds Monflend Blfichsiver ©

hal f wav grveRpraGSUPRasa orohiitost R dinille diffichltyt as G AtcelEretienextyataitier ent
in these hal fwaves, is not used up to this point. If, into the circuit of

t he Fi glattety. t he hi gh-bl ocking di odes 13 and 18 are inserted again,

t hrough the one-way rectification of the negative hal fwaves of the out put
of coil 12, the supply capacitor 1 for the detonator electronics and the
supply capacitor 19 for the detonation stage is charged. The very

hi gh-ohm ¢ resistors 6 and 20 connect ed4 n parallel with the capacitors
serve for the defined discharge of the capacitors in the event of a

di scharge that has not occurred of the detonator and virtually do not | oad
the charging process. This nmeans that both capacitors are charged to a DC
vol tage of up to an anplitude between -50 and -60 V. If the capacitance and
the voltage of the capacitor 1 are defined as C1 and U and as Cl19 or Ul9
as the correspondi ng val ues of capacitor 19, then, after the programm ng
for the supply of the voltage regulator 17 and of the detonator electronics
3, the energy 0.5 C Ul2 is available and for the supply of the detonation
stage the energy 0.5 C19 U192.



4 Since the voltage enters as the square into the anplitude of the energy
stored during the programm ng process in the capacitors, but the
constructional size and the price of the capacitors increases only
proportional to product C U, by utilizing the high negative hal fwaves of

t he pragr. i n ocess, _ener = ect Y] i
det'ona?%?‘ﬂgﬁngéﬁ%a IS RRQE 8Tt *FH%%@@R? qﬁ%i@% ?gmseu Eségéﬁ%aml y %ﬁ%de?g%{lsr 2
initiat Wetsle MRt AtBE, awebifRally ah rfitleby pelieodlendetoaathy iwitichhan

progr amr%q%g?@%%tﬁ%he tri\rre %or.e_at%e shot)bj;?\)n?t](_:h 5 which can ,be,vs@é si mply
| ayed ayterdteghitbbmi baitery, onvdditionaherarey gemerativm Auring 81 PEgipagle dishkge
regulator 17 with the capacitor 1. The switch 5 is actuated through the, in
general , specially devel oped fusible device 9 and hardened agai nst

envi r onpRNL Al+i6h Ak Yebaiplabkd ddeerdinBaoabewhaeaderiaing he

envi ronnen%%*ltlﬁlfc\)rogggﬁtypi calcforpa shot thr og h an act uEti on el enent 10
such t hetarateristicatoftaitemtatlaion 3si Agvarttagepus Rrbogimspes ¢ g‘%ﬁé‘?leﬁ?]@per can

virtually only occur with the m.nute _propahi]ifi S 10-

cust onetSfONRtOR a‘E?ﬂfgé“%t(b E}?er V‘rY&m\Rno t ﬁaﬁg% g)ﬁ}q{cda}ﬁ ggﬁ? (eig ée%%%riltcéelgl.njl?'f Q? htg'e

det onat @ 4Snfohe ﬁ&%ﬁm&onbﬁorieﬁzc@ﬁtﬁﬂg aptthe ehyeretie gyillf be explatmned brkly's

it even safer-conpared to detonators with built-in batteries. If the switch
5 is cansdonjidtiomatvith theyethcbed Figiene T-hat after the occurrence of the
typical projectile acceleration it closes and, for exanple, also renains

cl osed t hrough nechani cal |atching even during the entire f:¥ilggt %gase, t he
el ect r ofi; . ] o8 ipReatirsh vnpidjectilt tdedohatoesnithe Flight phase a
beqomg@éﬁggﬁqsﬁgﬁgéwophi smggnnorfg].be Iéndgured,, t he sel f-hol di ng, | at chi ng
11 ensutapacittathatgeicgingtheopmgrammeiagaphasey whisly S2RRCIHS PRS FEIN Yt X is

| ectrical | ted with Y. . i Bt
Che. vol lakess Saansh o orart of Pt to BridBlia BhR0it fERtipc N BRRLAS Benifo as
prograrpi g}@/guﬁlaha takemhenltae o \tha et phese withionit WRgrafidai efierglyeloss.

ron

det onat or “el &ct ics. If at UP voltage 1s present and not at F, the switch
5 1is still open and the electronics detects upon occurrence of UV the

presence .0 rogr aymi ng..and pr.go : I LRSmmin
e B 1 T
vol t age,j ssenFig $REtprbgnening B2 URteinaProogteadeiongtaeduengh)tharttansmitting

el ectronics works down its progranmed fli gc&b pc{ogram Th«% svvitchitn(g vol t age
r equl atanil 27 ofresrogearenting slexide; 23 exeynaldofbe|detenatoy giig the masT ety
vol t age range inh,.order i {bRESEBSis fulrtHey Kiktaxaftor e
prefer aﬁ@qg&ﬁéqﬁectém §61§5e\%¥e gpeéagﬁﬁgﬁﬁ@é%“%?&?%ﬁf g[;pl i cations and,
due t0 iR el bRdirggnearisheittefldnahe progrmssng gosessutor the supply edrtieed int o

an ASIC. The storage capacitors, 1 and 19, also for reasons _of |ow_|
nust pr@¢tonatsirydusang he PHPS@EF&%‘:’CP%%P?@T NGF fa'f'lteﬁl%ﬁ? RORPTEaREGE I%:)%jr%rg%nt ,

since ifs char i L BBLE i ulghetHe! .1Q11|gtra191fﬂﬁl asvity @3, as store
poski bl eu%eﬁgggreag}ég%\}seﬁ&éﬁ yaf %to 20 r%'tg?llut e.spa ter t?\% progranm ng. The
suppl y gapiagoinRdtich? traasmified det iogathieoprogiragenihg processsath Eaabyitdescri bed,
charged parallel to the suppl itor.1 ring.t anm ng phase.
This conenyelatile &er xampleds §ﬁ§ﬁm Wh@ec‘g%gﬁ?‘[%&eq%t%&g%g the supply of
the detonator electronics 3 is being discharged and for that reason a

satisfactory detonation voltage anplitude with a possible joint s_u%pl y of
the det pnatd@nosieagsle 16 donumebapddhe dnvanticutenaept, fiest dhe @beye state

programming process will be discussed in further detail.

In the NATO STANAG 4369 with the associated AOP22 switching proposals for the

external circuitry of the inductive programming interface are proposed, which in this
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Shortly before t he detonation of the detonation stage 16 through the

det-onation trigger signal at output T of the detonator electronics 3, via
the signal S of the detonator electronics 3 and a suitable electronic
switch 24; the capam tor 19 is connected with the detonation stage 16 and

the 'ef)‘%ae;{ o §b§{‘ %éég}' ed ggﬁge&%}’%%&rﬁ‘é@g \henRaLat fdl?mtéh'éedemand
phase ?mh MSﬂft*f Ohis e?@tf;ﬁ\tal/ cﬁEuitf}ﬁ‘lsd Lﬁglﬂy(}ﬁdl@tcﬁl bionedFiglite 1 through

confi gura accotfding to Figure 1°has a further advantage, Dur| ng the
progr anhé a@nhéﬁtsaghlz hld: deflbrardo?. &It cl@ﬁenzmS@eC'aparq amprhesef EtWo_gr amm ng

L e L. d, 1f, the suit by
the f ustementaciic apparens that g ATouPtivn ansesoin Sol TeaFlo b D & oy
the pr gg{)glrglq'l %%Bll% 1§‘Hnre'-\@gy%éhﬁ§d 'aBE&QQﬁgdqumﬁﬁafmrbﬁ Huhéng during

t he pr rocess swtch is closed, i.e. if th efu5|ble device is
pri med, rbgmmnimggxeteoﬂace A8, ﬁzfp’aclutagfr regulator @ isgloaded iyithreonmestadalagdngin

f he, vol ul
?héeéefa&%éﬁé}i't@p Elias saiee wHEgEsRrig hRUT B 26t Riddin o,
si mul t%B%g ?eﬁg‘?ﬁé?&s 'Bn@ﬁtst&‘ SleMIntRI AN apARGE vervbltdged Phagighntheg

sequence Si nc programmi ng i n general takes place
bi di r ecsrieoway Iryct1ﬁmmt1tolm &lroagb thh |CbOd1%1thh@W§VStzeﬁféy dhempsitive halfwayesice

| b d back h
cpor at dhe Al gmecatt 3t HreoraBor HARERE B Pl i, Bord d8al 138,
det Onag8§%i%g‘%&?Béfatrtﬁ@gidsﬁ'i‘\'?ﬁnhaﬂw@v@ R fthishsoweharnahlly r@ie@teycéé@ﬂﬂf Zener

y- ST can l'egantly fulfilled,” which reqguires an external
check| ngleagpalfithe tAenet dlchée éqﬂatsyhstfalt‘ealtd vophage @fidipde ddvi ce before
installing the detonator into the amunition. This checking can thereby be
carried out via an already present interface, the programmng interface,

and bt hy 4P HR AU £8489 18Ggidt 1@6@F1gii&l’éeln§té/&bri&@éﬂéﬁelmﬁmbe q&emmwng«m ndow
or rea r oug

hs on the detonator housing Y{gtent rr(g Bew ce
for thenepatpf ccﬂéﬁethgm@appmh @r%j@é\t@ﬂsé‘r@%?o tagesany 1|tI1(5 g Oha By or

ddi t t t.. |
fhat 100 Bpeht farernarprenancieds HalbAkEs b rfbr ety (f PAITRORE 3B IS
capaci tp kit m%qq ufil | e Righiblédkingyéioetes di3aamd 1§ qarleaseerted; agaspos ed,
whi ch has very low le kage current, in order tq. bridge g?eﬁdtg‘?'ft li?nge

of ni nuhwugletheene-tvmay matificatinnmy thadegativethalfwayes ‘Pl% E] P

t hout t t
(1)t hehrar PRy Eapas B T, Bk e gl S e SRR o P A0
of the ypeQHSMAFARY st%@e\&@lchaﬁgeedar Thetvieky hégh-ohmidenesistoras ehdi2Pecbrinectddaimm
1, characterized by switch (5) actuat efgi thr Eanl cal. fusi tlh
devi ce }Qeg)illeWﬂ@htf@lﬂﬁi@IaF]égrSt sravefar e gefippd C@%f%}ﬂrﬁe g’gﬁ ElcfiBF'a{T)S Yo'y
vol ;[ age, J o9l c%scl'(gr@e Whf Rad ALY CLRES 0¥ QhE 2BRohARYareNdirki ALy abfhsrileady.

the charging process. This means that both capacitors are charged to a DC voltage of

up to an amplitude between -50 and -60 V.

If the capacitance and the voltage of the capacitor 1 are defined as C; and U, and as
C,, or Uy, as the corresponding values of capacitor 19, then, after the programming
for the supply of the voltage regulator 17 and of the detonator electronics 3, the
energy 0.5 C, U;? is available and for the supply of the detonation stage the energy

0.5 C,o Uyt



3. Device as claimed in claim2, characterized in that the voltage

regul ator (17) inverts its input voltage. 4. Device as clained in clains 1
to .3, characterized in that the switch (5) actuated by the fusible device
(9) is bridged by a self-holding latching circuit (11). 5. Device as

cl ai med;) g, &{bevefta% %hf@%s bstiRe gu‘é?@ﬁrﬁ%t el aaﬁgmdaet BPgheOé}{e@é#/% ork@ d¥n

suppl y capaci t or di sposed a detonator capacitor (1 or driving a
det onatthe tprsgeegan(lmg)proaess in thescapaitors, ast td:\leauomattuct]onztlealm End the price

characterjzed in that the charge of the detonat,or Iaced
onto. ¢ I ECARATHOR BckRoet 8} PraPaip il ap dBRRECH G Doy (Blipi

t he de g 0
6 char CErLr e R LY et Blogrimetie BPpaSs oy RABE b ey eifegt ‘?"lf%tr&fﬁe
f1ight iplthseldtenatoerdresimayl dpaeedet onat or el ectronics (3) even dur| ng the

progranmm ng of the detonator at a termnal (F) and the programm ng function
I s deactivated, if the swwtch (5) at the input of this voltage regul at or

(17) dﬁcﬂgmgﬁga%e B8y Bgéqﬁlfg&éﬁmgmm@d or %@ﬁﬂg%ﬁéu He

claim r|ze e incofrect swt poSI’tion sm i cated
to the Wpekiagphasead wringthe q}rbgcakrnnhagrmdd die tiree lp;efogar &Imshng) switch |50wh1c91

Devi ce as cl ai ned cl ai of e fol h i zed
in thatcaprRe B?Wg?‘é‘?ﬁn%}’n]@}’ @Q}Holflggeoeh@l Ve (Y‘f\kg‘ﬂ %\gf‘g %ts ﬁ F%Vfégf‘gz??”%%ei n
a first, i %gﬁchBP 12 WIAGKSTAGION 1 O fIREG LR ANkndatbd GBFATEH M, P! t age

regul at or hat the supply capacitor (1) and the deton
capaci tg@hefa]l%;pecsaﬁjnaiegetb;md' bsibldi delase OkGd h&)dqmdagammmmmrehmemtallom t he

et tﬁ%@y&%qé%%%%ﬁ%?% of S Bt st fi e YR e e
ngfl y g@%ﬁ@lﬁfd’%h 1?:) 5 e‘iiliérﬂnﬁf Shclt ARACH BhirftdMiond closing of switch 5
before the shot proper can v1rtually only occur with the minute probabilities of 107 to
10® customary with those occurring with mechanical safety devices. If the detonator
is not programmed, it is even entirely energy-free, which makes it even safer

compared to detonators with built-in batteries.

If the switch 5 is constructionally layed out such that after the occurrence of the
typical projectile acceleration it closes and, for example, also remains closed through
mechanical latching even during the entire flight phase, the electronic self-holding
latching, shown in dotted lines in Figure 1, becomes superfluous. If this cannot be
ensured, the self-holding latching 11 ensures that during the occurrence of a voltage
at point Z, input X is electrically connected with output Y, and also remains

connected as long as the voltage regulator 17 operates.

Detection of the two operating modes programming/flight takes place via the two
inputs Up and F of the detonator electronics. If at Up voltage is present and not at F,
the switch 5 is still open and the electronics detects upon occurrence of UV the

presence of programming and processes the corresponding programming sequences

5
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The switching voltage regulator 17 must have high efficiency as well as a very large

input voltage range in order to avoid unnecessary energy losses. It is therefore
preferably specifically developed for these or similar applications and, due to the

smaller and therefore current-saving structures, integrated into an ASIC.

The storage capacitors 1 and 19, also for reasons of low losses, must preferably be foil
or ceramic capacitors with minimum leakage current, since its charge must be
available in the flight phase as much as possible unchanged even after 10 to 20

minutes after the programming.

The supply capacitor 19 for the detonation stage 16 is, as already described, charged
parallel to the supply capacitor 1 during the programming phase. This configuration
is necessary since the capacitor 1 during the supply of the detonator electronics 3 is
being discharged and for that reason a satisfactory detonation voltage amplitude with
a possible joint supply of the detonation stage 16 from capacitor 1 could not be

ensured.

) Shortly before the detonation of the detonation stage 16 through the detonation
trigger signal at output T of the detonator electronics 3, via the signal 5 of the
detonator electronics 3 and a suitable electronic switch 24, the capacitor 19 is
connected with the detonation stage 16 and the latter is only supplied with energy at
this late point in time. Thereby, in spite of early charging of capacitor 19 in the

programming phase a high overflight safety of the detonator is attained.

The configuration according to Figure 1 has a further advantage. During the

programming through the detonator electronics 3, apart from the programming input

6
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if the fusible device is primed, the voltage of the capacitor 1 charging during the
programming, after conversion by the voltage regulator 17, is impressed on input F
of the detonator electronics. The programming function is suppressed with the
simultaneous detection of this voltage in connection with a programming sequence at
Up. Since the programming in general takes place bidirectionally, in this case this
dangerous state of the fusible device can also be reported back to the programming

equipment, and thus to the operator, and consequently provide references for further

handling of the detonator.

Thereby requirement 4.6.6 of the detonator safety standard MIL-STD 1316 D can be
elegantly fulfilled, which requires an external checking capability of the safety state of
the fusible device before installing the detonator into the ammunition. This checking
can thereby be carried out via an already present interface, the programming
interface, and thus requires no additional expensive measures such as viewing

window or break-throughs on the detonator housing.
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Patent Claims

1. Device for the electric energy supply of projectile detonators without battery or
additional energy generation in the projectile flight, characterized in that for
operating the projectile detonator in the flight phase a supply capacitor (1),
charged during an inductive programming phase, is disposed, which has very
low leakage current, in order to bridge a time in the range of minutes between
the programming and the start of the flight phase without significant energy
loss, wherein for charging the supply capacitor (1) the halfwaves, not utilized
during the programming and not under load, of the programming AC voltage

are utilized.

2. Device as claimed in claim 1, characterized by a switch (5) actuated through a
mechanical fusible device (9), which supplies the charge of the supply
capacitor (1) to a voltage regulator (17) with large input voltage range and

high efficiency.

3. Device as claimed in claim 2, characterized in that the voltage regulator (17)

) inverts its input voltage.

4. - Device as claimed in claims 1 to 3, characterized in that the switch (5) actuated

by the fusible device (9) is bridged by a self-holding latching circuit (11).

5. Device as claimed in one of claims 1 to 4, characterized in that parallel to the
supply capacitor (1) is disposed a detonator capacitor (19) for driving a

detonation stage (16).
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" HSYR (7.7 +, - De0iR3ddai8Rd #rere of claims 2 to 6, characterized in that the output of
the voltage regulator (17) for the flight phase is queried by the detonator
electronics (3) even during the programming of the detonator at a terminal (F)
and the programming function is deactivated, if the switch (5) at the input of

this voltage regulator (17) does not have the correct switch position.

8. Device as claimed in claim 7, characterized in that the incorrect switch position
is indicated to the operator via a report-back channel of the programming

function.

9, Device as claimed in claim 1 or one of the following claims, characterized in
that the programming AC voltage is switched across a diode (14) poled in a
first direction to a programming interface (15) and a programming voltage
regulator (2), and that the supply capacitor (1) and the detonator capacitor (19)
is charged across diodes (13, 18) poled oppositely, from the programming AC

voltage.

) 10.  Device as claimed in claim 9, characterized in that high-ohmic resistors (6, 20)
are connected in parallel with the supply capacitor (1) and the detonator

capacitor (19).



