CDe3eCB@ tronr c Projectile ~7etonator The present invFnti
reI at es tplmﬁ“ ﬁ"“&mmbﬁ ic projectile detonator ~tocording tee the prean‘g%eMN 2003
of *pat ent dern electronic: detonators currently enploy for the
energy supply *€¥g®Rer primary cells or preferably batteries, which ~rE. onl y
mechani cal 'y /chem cally activatE~d through the gre~it accel E~rati ons

occur when firing a projectile. This has the advantage that dimmmm ‘mmmm

equi pped thus do not requir eElestronée uojectile Petessgtort to repl

t: xanpl e of an otherw se enployed battery-primary cell, since thesesies*
b,ttcries arc entirely passi VE~ during their storage and therefor~ permt

|l ong storafie tine;;. In the case of detonators equi pped thus, in general

t he opeThe mgsemé ipyentden arlatesetopareplestronic projectile adiex derarding tmthe on i s
startfd_ghr o ion of the battery, i.r. by runninK up the
battery ed"llﬁg e‘nd%}g"{j { a'Im::chanr cal /chem cal activation through the

| aunchi nfi acceler;.~tions. The acaivatabl E. batteries enployed nust

therefc~rE: b~ Iayed uut G ~tlstrLIClonally such that they reliably
act i vat Modernidleatieni alpeatoreaparatyeaplogifor eheoeryyi 'tl#PFdXttﬂﬂmelwxmm |

pr opel | char he f n and ey,
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w t hout actrvatr ng Thc:renth by necessity the constructionally rcduired

saftay Advamtage ttbt\t/\dewr@mmmwmechﬂwﬁdnamrroqmre majnéenaswelwith Iraspect to

addi tion, ,indivi e hatter rc. KEEnerated b

def ect{ 12" FEIFRE o RIS of JPiviRe Frigfoydl boBerkfima Rl s dhose
safety p&g& rd a I )

ot e R HRAY P e ity il PN MhERTE Pt 1 BBl
17Ependtimpson tho function and safety layout f the 1 6 J AN 2003
detonator, this can possibly | ead to dangerous del onatur states durinfi the
ovc:rflight phase. Specifically in the event of use by the ~jrtillery,

one' s oW thé essePsf dewraksie eepp b thud awh gkhéuta] tRaSPRrdtify; £&:}twnt6tﬂ tRBt S

W th respect to safety against too early a prujectilc breakup (ovcrflight
saf et ~~pPreyiguplyr rérqmamrct detonager funationhis skargedthromghbtbesactivatiohes e muim

.~erm b ar d 10-"
on ¢ nt Pafii BB Ahing Letthe ity RIBLE lrd s et el
cunst r unttivatédn gaugbt tedauhniog atelefdidie) nfu~1 Clotl cat a
~ccclcr~~tion-activatable b~~tte~~y (1.5 mdrip: nc~, smallest chcirging:
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al so bu SR J [ &P ct,i:0 .l
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i nconpatible with the ™l orw cost product'’ etonator oem thods of
eneny g@ilaiehtmdrthdmu.dgrftlh@ dtmggtthefc‘htarmngrmpetstsrwehaubaatg&rtargat"larcscmﬂmhch
generatg t r Qe 20 eeleg nics, mséalled in the
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accel er abhadivARIH F;bzswl SndiP. 0 adidhtorTIiRGivAd h STt ra@ttmmttﬁ%w%r Wﬁmﬁfﬁl&tl ons
arc, fur exanple: Tor an artillery détonator, either due to¥

ener ~, Ygepemated byi defaytiviobattenyt fabrigabon emmaterial éxpisnsingednde thme safety

unr el | apéb% t&afhrzghbur lt-in battery and, furthernore, can e~nly be obtained
ei ther as Cc~"speci @I fabrication as a product of a | oo ~ and expensi ve:
devel opnent phaasc~ ur with at Jt:ast simlar difficulty, as an

acc~le:ration-acti bl e batter
According to the aoove statentertts it can also not be excluded that such batteries

already activate before the shot. Depending on the function and safety layout of the



2. .1-6 JAN 20C Building on this prior art it i5 therefore the task of 6tJAN 2003
present invE:ntion to specify a new projectile detonator, specifically an
artillery projectile detonator, which can operate w thout battery or

addi tional ene~rl;y generation during the projectile flight. The solution

of this task is acconplished according to the characac:ri zint;
characteristics_of patent claim7. Advantageous enbodi nents of the:

pr oj ecdetenajer.dhif ean possibhydleadgtor dangrsoundetanader stntes dising dihe ovartigbt
dependg@%_glains. In the Follow ng, the: projectile detonator accordinfi to
the i n¥eftTon will be exploineu briefly in conjunction with the attached
Figure 1. It is proposed to enploy for upuratin~ the projectile detonator

inthe flil. ht |.~hasc~ a capacitor charKc: durinb the: profiranrnin~;
phase, SpRfifisadypadhesveraof pe Pyl b aralRey - wnesLOWBRATOoRs diedipo oyendobl e to

bridgeya.ti ' r QU T AL . el ~=my nt.. .and the
start S thEFripohifesREE e en T REphEt HEERel R BB o) i ®illsin o
t r ans mbregkqe (Gvarfinght suforyrate bardin pagerhheerynbigdt | Kaoprhoyumberfor fpase
via the progratruning coil {];]2 internal to th(?( det onat or thrqugh t@_g

t r ans nPRPHAY B rmBisicds PEObIPHEY APAG et PE& W a5t RetwEen 19 14 Wet onat or
vi ~~ the magnetic coupling of the fwo coila and a nodulated IIlil~llEal C AL
field. Tt is fu rthcr known to utilize the energy transnmtted in the

pr ogr c-Omilye ptherusand,ofue ke tixuphhye desartheddeconmry smidl constengionabgrpanm ng

proces nd ince after t .Ogr w~nmi [ac~. ~$S —.nerls )
trans m%§'g‘i"8¢|n ?gni"tﬁ(t"éra ’f‘é’i}%f\ﬁbg'gé“ ‘Jph;écr}gl#o‘btr'% O %@%i Lg\etpegg,(l’?goms?%orp é the
i nformafy, Qﬁafllt:e@f‘éﬁhxtgiﬁg: ¢y ifndctidie E%mﬁ%m@galso MRCArHEpAedhvithaimall is
nonvol atile, for exan~plcr in an EFPRt:)Min thN dcaonator electronics. In
or der tchabgingbired ron @lsbe oheerdedHe pragber.i vE~ cncept, first the: ~jbove
stated progranmin b process will bE discussed in further dNt~il. In the
NATC) STANAG 43B9 with the: associated AC)P22 sw tching proposals for the
ext er ngl, £ dith! tite ProdAQidNBHSGAN spediIBatf @B (oIl aCincré@ | ~posed,
which in this 3 16 JAN 2003 way or in simlar formart: realised in

cver ry a@potata-metpgers Was becomstcontenttatier orhincdesrirglyflowce sapatarmey N“yh. Thi s

E.XE, LI~ circuitry is re>ughly pndicated =/ P o SL@UL Lheaough
e ok M bl S RN 58 Sl KAt
t hese fs‘;x\efhleﬂn%'mm s ibbcdwﬁiﬁgpmamﬁ Htmbb@uifreal 1k hiwetagbaitadesam d in

ct~il 12 tl% rc~ugl~ the prof;ramm ng-coil 22 is one-way rectified across
di ode I#sailabit, ttheouin gendral, oy gt pmeis which are pftan dnamnpa kle withade “low-

regul ator 2 ié | gaded with connected load. In addition, this voltage is
| i ni t ecPORE PROTESYH "¥YTanpl i hl de by a Zener diode 4 in order to protect
the c.onpoctents of elenents 2 and 15 agai nst twervt>ltag~:. Through the

one-way rectification through the diode 14, ht~wE VvE:r) curly the psitive
hal f wav@tlodr kriewAGnetiadsgef, emergy gyenewtiarhduringdhe dhighoehtheoprajestile wiponenl s

12, 14, 13 and 1t3,.is |oaded such that .tht. pt-=sitivt  halfw-jyvec ~jt this
pi nt vigeneraqry Vﬁk‘\?’br#‘@?&&d@"‘ﬁﬁé CPENY f\’fo\tl\eacgbd&fmfsr‘iéh?t@ﬁgé 1ﬂlidé((t’le J4 pl us
tIFt~ g Sotash o b pdjlisAe hdcaldh b, spf
Fif;ur c&?{c’g{?({:&f mc@hlé ?%enp ﬁctcffon(fdﬂétczggf‘i%updrdg nTlll[ﬁr{tg 511}{??. ?iﬁgdéﬁ% Su‘f of coi quln2
t he negatildaigat fonevesngairsaesome Fownlaragechasgivtivotiara fosexampbotor. amhe

Exnt.r~;y_ [nhefent in these halfwaves, is t. | hi, . Nl T
into thel t@h‘l}ﬂ{‘itoﬁ? rc{rh%‘tibi"f"gﬁ'r"él‘i\,‘ﬁt E%W ﬁﬁ‘ﬁﬁb%gp'begéi?ﬁ%ug} %gteémfgﬂgggdrglvéﬂar e
i nsert eﬁucﬁgaix?cn&i%tmwhqm%rensbmahaﬁecbm i-febaterry afnd, Herthegabre,ecan
hal f waves of the output of coil 12, the supply capacitor 1 fur the

dE: t t ~nabty>be Bbtained reither s apedddabripion anpaurryrt 207 AoRE PR YRR on
stage i §_charged., The v i UhpLe. i eshsk )43 £ 8daiable
aral | cRevrPRAEe P e it AL LB ISR hENR A REaERERIORTATataR
c~~~pacbhiftefss in the event of a discharge that has nt~t t~cc;urr~d t~f the
clttt~-nt~tt~r ~~nd virtu;~lly dt~ nut |load the charginf; prt~cess. 'this
nmeans that both capacitors are charged to a DC voltafie of up t~ an
anplitude between -50 and -60 V. 5



Tf tht capacitamet and the voltagc.~ of the capacitor 1 are defined as 6 JAN 200
and U, and as C,y or U,,, as the corresponding valuta t~f c:ap~~ritt~r 19;

theh, after-the prt~E; ramming ft~r 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 stafie the energy C 19 Ul192. 4 1 6 JAN

2003 S BREME opctbiy Prior aghites sherefammehe Atk bt preseheimeptioh udespekifyyhe

ener sy ; i ) rogar amm,ng pruc: ~. . sa in the capacitors, Lout the
const 1 ulFRORETEIE S R AL R P el dipabaasbietorny
propor t bpeaite WeiRG@dbater & adiitidhhl &:sd [ a0y hoay.ay of

t he prug}r;on’r(r‘]i ng procesesr,? Len‘zacrry1 lcg?ll %]Zérggs%&gﬁlggfﬁeggg t@%ﬁgﬁ}@”}é"@@%
dct~>nator on small spaces. The flil;ht phase is stabsE~qut~ntly preferably
initiat very.sinply. throul;h a (fr the bl c~Cking phase durin |; the

progr anﬁﬁﬁg‘or[ﬁ/tmf‘ gﬁé’¥“’tt9%lso%qcé’mfblbi‘?ﬁéjcé‘l%ﬁ‘)‘g§9vif e RhamaciiFizng coi | be very
sinply EiRa@etedtichiof | i , i SV : N ti s tching
vol t age reguleat orC Q'f%'p?\ﬁh?ﬂﬁlﬁgﬁ ?:%p%%\o%rﬁ?zgﬁmf ”ﬁ&éagl\t}mgtﬁe ﬁnéﬁ{g rggf'd)gent ed

t hr oughdetenaton acagedisvgato, thepiawieatity cdn becfoungeioh thasddpepdday tkems, anthe

har dE~nE3 g@ai ntlSt- t~.nvi.]r mnt al effects highly reli ablﬁ ups>n the
—cct i r FAk¥Engs the, proigchle RAtOF arenrddas 19 fhe ivengenavidhbe explding bajefly

~j ot U~~tri BihjBheBRwilY tRUGRaERGY RN Nt nti c=n~~I c losing of switch 5
be.fore the shot proper can virtudlly only occur with the m nute
probabilities of 10'" 10 1()'~ customary with th~~,e occurring with

mechanif:al saf E~ty dwi cg~s. Tf they dc~tc~nator i, nc~t programred, it 15
nitcf tanPPSCrCf// tQ KBIRIPY fpreapetingnthearistectile dolomatatisrthedtight ehaso a

deiOnat‘ oM b e i bat.t i : _ s constructinally
Coyed: oaPactbp ity Unie Pk Problifimibk e Mhichsbakiof REF LEHY ja
accel E-leakagmcutreat s esdanth bé ableexalbiitige aahiae ik ehewhfige 6! e¥iflutdy Bet9lben
mechani ¢al | ~~t chipg ?e‘%sn dlirin~t cntiro fli);ht phase, the

ht ~ t

el ect r oM cPABrPITHBING #Re 1th¢ sfarhgf the éaxm nhasy ovithaert sigedicont Pheggyelos.,
becones superfluous. If this cannot be tnsured, the self-holding |atc.hin~;
11. eclsures that during tl~t~ c,ccurrcncc~ c~f a vlt~ige at point Z input
X is el ¥ds kinostt yo tanantit-ptogrammirtghinforthptitn dYrirgntheingactiorg Bsramming
ce~nnected as. I?n?mas thc vc~l ta~e regul at[odét é? opera tee. Detection of "the
two c~prateYiR) tNeRRssamigs 40 Hdmtemgh o thg detgnaienthrpghrbetansonising
U, ~ andedil 24 o he o TE DB Gixil | fre QL ARE b ent and
ot At T Ehe agp el QeIRE s SXRIBR ) enal U HE A REEET Do
occur r eifPlBig of/thhwo sodys endea arodsiptad-magihatic Adndielt. obieils Sasthet haown to

correspondi,n ] ‘ne~s.o . 1 6 JAN 200, at, port U, . . wever,
T o o PR AR BB oy g ReSd o R P REGREL o
pr ogr andetngasagdering tthe prdgtdmmikg iprocms andi sibciifiel the ?ﬁM@rdrﬁﬁliﬁé (procaTed
flight rg&ram The swi t chi r]gt voltaf;e requlator 17 nust havE~ high

ef i ci EOFCSNEBY EINSBIES QR g DorEtRied iTRBIHER e Progeamanige deviee dar t stoagoi d

unnecesgR ik f&RatioN taodifified dudisy YREPRIGSRming process such that it is

nonvolatile, for example in an EEPROM in the detonator electronics.

In order to be able to comprehend the inventive concept, first the above stated

programming process will be discussed in further detail.

In the NATO STANAG 4369 with the associated AQP22 switching proposals for the

external cireuitry of the inductive programming interface are proposed, which in this

3



preferably specifically devel oped for these ur simlar applications anq,ﬁ JAN 2003
due to the Smaller ~,nd therefore current-saving; structures, intef;rated

into all ASIC. Th~ ;;tor~~ge capacitors 1 and 19, also fur reasons of 1w

| osses, nost preferably be foil ur ct:ramc capacitors with m Wtun | eakage
current, since its charge nust be available in the flight phase as nmuch as
pusai bl walyfar, ol SiomdgE-hrvwen: afddierd 10 avorpdetrimitert ehidt trarst fhkilpthegd emaindg .

Thc supply capacitor 19 for the d~~tcm-~tic=n st=~-g~: 16 is, as alr~~id
dEacr | DIRT COERBA et B SeB efeu tBUpep e Rededhed ko Rigoedl through
pr ogr amy . 29T W, g Uit b Omyd <7 5 itor 1
during nﬂ*{;&é ﬁg‘g’?g zcz)ﬁ‘ i%{ﬁlt‘l-ciqd i?-;é g ?n%t (l:'J ~F?,0’l[ éHI%'[Q @Sétﬁ]?%‘itgism §P|"§Hﬁ3’%§g q%”s char ged
and ft ~elethatts,rieas opparcdithsf tat ACY vdikagnatduead violdudige? dnphighutle with a

possi bl e joint supply @f the detonatjop stage.16 from capacifor 1 could not
be ens uPBJ&’vmgﬁE)FNf 90%2216@‘9“67% rﬂ%‘ﬂ%%ﬁf*?‘i?ﬁ@i”‘f%@ro‘ﬁ%‘ﬁﬁ&'ﬂ‘%iﬁ theage 16

t hr ough I mtekAPe b ' ruTd thy I WSS sie A

el E~r. tF Ié(ikﬁriag{s:&%‘ﬁ\l/llﬂghﬁﬁeé 1S’l g{négfdgé#ﬂ{bﬁgdtgle? 3%2%%eﬁe%ﬁ rc, ni %:%H]g(; éjhdlna
sui t abl adeitiaet, thisi volsayge shirddtedtwihoagpsit ttommijgitud edonadisned dibdd 4tihesrder

detonatjon stake 'I[fi and the latter Is _supplied wth epergy at, this
ot e polhPretet FisecOmRBRERS of sleishis2 Grdoky i BRE o sagtor | BEORES Lo - 19
in the phagiAMeAgiRbdsehfoaEEIhevesdd 19Mowa &t ¥nBf tHdhBodiile MalGvdvd &f
attained. The cc~nfi~uration according to Figure 1 has a further

act vant 8¢ AC valtrge piesent alythenmnation pivinfughthercongeereratle~14,t 13 ard dénises

3, apart_ framthe.f~rogramgnfi di.npuf 1.6 JAN 2003 U . the.ipput, F is
2l sor quisAdsd SR BERETIhaRRYE oP this g R RIG perer e P gter
safety poltage of URe Avcy Aidd@e plas Bhe Wtwad Yolddyd dhdiodiegréamm ng c: an be
carri~>.d out as intended. Hc~wkEver, if during during the programi ng
process swwtch 5 is cle~s~:d, i.e. if the fuaibl~ device is pruned, the

Ot ! , 1 g <dard . i
vol t ageyofi,d '!ﬁge/%?ﬁg&é’ 13 Uhd u?hf"‘gg%d;g &rnﬁrLa(th\S%Cl;E?Cd Wn‘f?%%a Qhdne, 8t h%_fr of the

conve, rsic-n vol tage: re I nmpressed tan I hput
d. et onobatput-hfecshit dRithe .nefhvpiplfaavies-canfassomieonvoBagppiditadd ofiSOhot he
f this volt in connectio i r~

SeducncBOS OMe Sieiss TR dg AR ARV Ge doPal ttakue Bty POt TFmka

bi di r ecm&aﬁeeét'cmhhrmgmm CarehibAlRodaAl B6Qkd $3 ahal 1FareCinkeltb® aldRi, bl ©
devi ce can also be repdrted back“to the pPrcyrarnm ng equi pnent, and thug to
t he opethatomph dwdomemmyuesttifizationof dbe mefatiean bewhayes blthé eutganef ¢oil12f

the detgnator.. Thereb 7ui t 4.6 6, 0f .the detonatar wfet) dar d
M3, SoTERG §9BPly materdr BhaherdRptat Herdnigne Pt vl 18 6]
checki nkhe Q@RARIII ¥aBl i§ BRaSRUE ThévakyehRhh-bhMid Haidbs 6awicm &sirfertdain

instilling the detonotur into the arrununitic~n. This checking can thcruby
he car r petalialtwithahgrcapheidansysopye femthadefingdadischatye ofr thgreapatitgrsi int ef ace,

and thus; requirges.no addition==] expensi r ures suoh.as viaew ng w nRdow
or br EaRveRs ShBHESUTERaNabEnark R TR ol BRI P DB B Al e
the charging process. This means that both capacitors are charged to a DC voltage of

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

Tf 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 Cyp U,g



1. Device for the electric energy supply of projectile detonators V\/ithqué JAN 2003
battery or additional energy generation in the projectile flight,

characterized . (a) in that for operating the projectile detonator in the
flight phase a supply capaC| tor (1) charged during an inductive

progra has spos ich h ery.lqw | eakage curre

b Gor Tngs i S0t maltnR REREE saifte Beo iie rudinhdf i IRS RHErgH bigramRuis R Eang
the stahe ﬂogtrmrﬁmggﬁﬁmphaﬁ\etw éel}%koﬁd gm thE RBhstANRIOMAL BRSandBRT BiiB. F O
chargi ng t'he 'supply “capacitor (1) hal f waves, not utilized during the

pr ogr anof thg cpacrtors intdeases oaty pocﬁpcummpl &gpamq’cgf Atbwutlhg@gaﬁhe highl i zed;
and (b) ctuated throu a_nechani cal , f usi

ahi o s RERY b B PRTReRing BreRereay £ be o S/ PR Stoved
regul at q;,rth(elg‘)mm,;(ﬂ d@ggﬁul 4}@@5 vol tage range and high efficiency. 2.
Device as clainmed in claim1, characterized in that the voltage regul ator

(17) inverts its input voltage. 3. Device as clained in clains 1 to 2,
char act

Nitch (5 he f bl e.d 9) i
o1 dgect By FLSRGPRaStos gigedatithy Ry SeBl e B W' SR bt R ) ' °
one of lﬂbé‘kﬁ‘? phid éunﬁg%@%@wﬁﬁhmg ahBahe nﬁhalmﬁ{r«_ttaetshat)swmw 5 which

capacitor (1 di spos nat or~ capacitor (19) for driving a ,
det onat¢amnbe tvage s(rmp)y If;u.d dutdugh%lﬂﬁﬁ:allys wibish cavastscile myeriimg sivaiamigg

e St Ll e A s b

act uat e, ne of
A R R A S ARG U
(17) f 042(ffd:d1@ highlghtelipbhsepos theeccedetge o0the ei’e/nmmnmtabh‘(m:e:s prca;] fo3)a even
RO Y XTI R O e
t hi

pevi o SERAE LhE BHbChRpdricab ARERIGHnP BEEUL Vifh B RERUIIRBIIBT 100,

posi ti onyt sustodizrgtwithtthobhecapeing! wilhvineclariegantethabvialsaritaed d@fortzher
progranm ng function.
1§ not programmed, it is even entirely energy-free, which makes it even safer

compared to detonators wilh built-in batteries.

If the switch 5 is constructionally layed out such thal 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 elecironic 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.

Dectection of the lwo operating modes programming/flight takes place via the two
inputs U, and F of the detonator electronics. If at U, 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



8. ‘Devi ce as C|al med in claiml1l or one of the follow ng clains, 16 JAN 200
characterized in that the programm ng AC voltage is s~Nitched across a

diede (14) poled in a first direction to a progranm ng interface (15) and a
progranmm ng vol tage regulator (2), and that the supply capacitor (1) and

t he detonat capaci tor (19).. har across, di o
0pposi t‘gla}“PH %‘é’e‘b?roéjé %‘%F#Fﬁ qcﬂ(fl‘g}f%t §'gé’épm9]g ﬁgt@g'ééb ngbépgi(%t‘id af I‘\“R:‘Il ai m
8, chawhsrmégéamﬂuh e mg&)ohm thd @l%tﬁ&ﬁﬁs v(@’nksaﬁ)wﬁrl@y h
parallel” wth the supply capaC| tor (1) and the detonator CI to

. AL An. Arbgrgh. A" . AN Af 9. A@R A, ?"#z?= K 8
I }wr |l gb] X] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] cLa! . Av=@F

" DR Wi J&ﬁ&%ﬁé.maeﬁwmm ﬁ@]&ﬁ}@a gclquqgcal &@Hla%az] vehy prpeal o2

] cal ca] cal ca] ca| ca | ca] ca] cal ca] ca] cal ca] caj ca!
01/ 22y 3npaY 88&9 éggﬁgc in order to avoid unnecesbary energy losses. Il is therefore

g<<<x=/ >4>A> Xsn cal ca] ca]ca cal.cal ca] ca ] ca] cal ca] ca]
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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 swilch 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 carly charging of capacitor 19 in the

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

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

programming through the detonator electronics 3, apart from the programming inpul
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programming, after conversion by the voltage regulator 17, is impressed on input I
of the detonator electronics. The programming (unction 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 MI1.-STD 1316 D can be
elegantly fulfilled, which requires an ¢xternal checking capability of the safety state of
the [usible 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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in the projectile flight, characterized :

(a) 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; and

(b) by a switch (5) actuated through a mechanical fusible
device (8), which supplies the charge of the supply
capacitor (1) to a voltage regulator (17) with large

input voltage range and high efficiency.

2. Device as claimed in claim 1, characterized in that the voltage regulator (17)

inverts its input voltage.

3. Device as claimed in claims 1 to 2, characterized in that the switch (5) actuated

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

4. Device as claimed in one of claims 1 to 3, 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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the voliage 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 swiich position.

7. Device as claimed in claim 6, characterized in that the incorrect switch position
is indicated to the operator via a report-back channel of the programming

function.

8. 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.

. 9. Device as claimed in claim 8, characterized in that high-ohmic resistors (6, 20)
are connected in parallel with the supply capacitor (1) and the detonator

capacitor (19).



