; CDe3eDZA\ xX6TZ/ 3 Di ehl Munitionssystene GrbH & Co. KG 90552 Rot henbach
and Junghans Fei nwer ktechni k GbH & Co. KG Progranmable artillery fuse The

‘present invention relates to a programmable artillery fus i t he
preanble of Cdaim1l. Such a fuse having a coupling coil, 3mmmmm§mW@mmmr
coaxially in the region of its tip, for accepting fuse-setting da

durianghfaépqﬁgng procedure at the howitzer is NATO standard &% descri bed

in greater detail, for exanple, in DE-Z SOLDAT & TECHNIK [ S
TECHNGOGY] , | ssue 3, 1997, for the fuse series ANNZ DN74 aﬁﬂ@ﬁ@ﬁ“@ﬂ&WﬂLt
Thss standardi zed conductive interface operates at a freque

and progranm ng cycles of 775 ms, a maxi mum of 30 bits bits to 1580002
transmtted and acknowl edged within a cycle. Such a data rate is conpletely

sufficient for the 1 input of tyBicaI fuse-setting Information,

parti cul afi§ni AMgei t4PREANEEEARAd TPFg@e?PngK%ro%@g??y505%?%?ag?e. dependent
on the flight time, or inpact del aygnd/ or detonation height and possibly
overflight safety and selfdestruct criteria. According to EP 0 451 522 Al,
a transnitting cofpnghgnentesnheusbachpiknempBwit@@r, Kfor the inductive
transm ssi on of

Programmablé artillery fuse

The present invention relates to a programmable artillery

. fuse according to the preamble of Claim 1.

Such a fuse having a coupling coil, positioned coaxially in
“the region of its tip, for accepting fuse-setting data
during the loading procedure at the how;tzer is NATO
standard and described in greater detail, for example, in
DE-Z SOLDAT & TECHNIK [SOLDIER & TECHNOLOGY], Issue 3,
1997, for the fuse series ANNZ DM74 and ZDZ DM52. This
standardized conductive interface operates st a fregquency
of 100 kHz and programming cycles of 775 ms, a maximum of
30 bits able to be transmitted and acknowledged within a
cycle. Such a data rate is completely sufficient for the
input of typical fuse-setting information, particularly
target distance and triggering proximity, which are
dependent on the flight time, or impact delay and/or
detonation height and possibly overflight safety and self-

destruct criteria.

According to EP 0 451 522 Al, a transmitting coil system is
housed in the howitzer, for the inductive_transmission of

fuse-setting information into a fuse-setting coil of an



fuse-setting information into a fuse-setting coil of an artillery shell
positioned coaxially in the fuse tip, which extends essentially over a
third of a circle, along which the projectile is supplied to the breech of
the weapon and its fuse is inductively set at the sane tine, i.e., equipped
with the trigger information. According to U S. 9,788,B99 A in contrast,
fuse-setting information of |esser informational extent, as may be
represemited stngsi8e bl tpds Ji i@t ed dorned1on,if atheexfargdl e,id,s vgtiared in a
capacitor, bit by bit_in that the cagpacitor is charged.in the fuse tip via a
phot oceﬁﬁt,e‘?/éﬁ c sﬁ%gtlr?bir‘( Da\f)eplfi%dﬂ?lor toﬁr%rﬁltrrﬁilef’usaelan%ﬁguf e via an
opti caltHd herfopetelieli§ osihisl faser @xise heddpus the f setdidng
informatio i.e,, to charge individual capacitors, a hood is tenmporarily
pl aced drf ths ¢ uke IPGRETIRLY P8 &P & ot TR 13Tt isdUrce that irradiates
t hese | 1dde @seignethopticalef i DefSed L tdiei r photocel I's via individually
rel easabl e channels. The informational extent thus transmttable is
Therefore significantly less than in the case of inductive fuse setting via
a_ProofalElng & 1o Con al ferhd ey Bane AN MY Mol deddtagyated 1nto
the howtzer as” free of conplications as inducti Ve infornatiof transnission
i n t he igvipwe ofon hef | bagiseny rbewthrieondt dxsceroviadedndan He S, 4, 091, 739 A,
and co t hereto | P.0 806, 625 A2, not faor setting artillery fuses,
but raﬁeﬁpgo%ln%%gl%s- r%ge 'E'?llf%r%%?%toaznﬁtlr%fn%r AR tfgoraier "énLPnlceHed rockets
fromthei rstoared etn aa reapdditdhabit ey rockets s edoh axpiquped Wi th at

| east one ticalelectronic receiver for optical-electronic infqrmation

t ransmlsssicgﬂari‘-he%rﬂ%rt}?% VR dFHRepard i Rl Iy g TRy when,
upon - delgpneiad of o t e fo6ketise fose thien®? radd Wing dmwpheial pfiugs: nust

first still_ be pulled out of the rocket hull from cable connections
transvelEE 11t neC sthe t 197 ettt on. FOrimRRurtd ydneensois ™ artillery

ammuni tips rii e { @dUCe. & he omamu tdon d @i @l aspadiasdid, of Hdwd eased hit
preci sion, the use of target-dependent satellite-supported path influencing
i's proviUePIRPPRF 11X uPdRCeaHRN &¥e | 195y BirAfinifEcen ey he& B ised,

accor difigy 1 oo Be 960, 290 A sl dfb LA rudddary, L dngrease the range by

entering a Tlat glide flight after the apogee of the ballistic starting
curve, WGrtimal belkeus phedthake @i erelol DDA BE vEZRALY with a braki ng
par ach p es . of |Ji,stjc start curve, for
exanpl ;gé%lénaost?f’%ffaﬁ?%é}b%%%é, Cﬁg i%ﬁé(ﬁ%@agsjt%dp]t hmg(rt%?# t éjts the target

positi crrdroomizt falmbd phastee cofvrol siofn i friecgrtg)eciadse hart riansthidted to the
shel | usgsn ! 'rgl 1tJJc(;:ti\\r/e ﬂ@stea té@tnisnrri ssjaon spysg em belf ore tihle shell is
fired, Tor exanple, Shd therr tHis pr%d’eJt eri ec?rtaér}’mgé}g datd be conpar ed

af t er <siontimed boartdhe hEuse t idderye priojtedid i twidrateat elnltd eehwavi gat i on
dat a Oﬁ':[ aij%?Fg there,_in oi der tlg, ohbtain correctiqn data for tth.e nDroj ectile
steeri Y " SEH t AT 9ot ST odF T HH et Whith 3 Y S ¢ HE PSS only have
a dat a wedrenti ¢ 91 dhei mregne tasler of dhecHey pi adi fgsa-saidiayg i nf or mati on,
however, possible current projection data for accelerating the use of
satellite navigation may not be reliably introduced into the anmunition via
an i nducd i ve system®f it hisstypeodn 1he Lourse nddiedigadimg qocedur e

wi th the speed necessar%/%i n regard to the cadence of the howitzer and then

possi bIy diferf Pagdd n 2o VRt FIPT et YA trkafonifdseon. bt

rather for cable-free information transmission to air-
launched rockets from their carrier aircraft, that the
rockets are each equipped with at least one optical-
electronic receiver for optical-electronic information
transmission in order to avoid departure malfunctions as

may occur when, upon delivery of the rockets from this



Thi's al so applies correspondingly for the use of correction fuses to
increase the hit precision by reducing the | engthw se scattering of
cartillery ammunition Wth these fuses, upon reaching a predetern ned path
point, the artillery projectile is deflected into a steeper descent path by
an aerodynam c bracing device integrated into its fuse, as described in
greater detail in regard to the apparatus in DE 100 23 395 R and '

f unctiilonald aumdE 199 B B6d:sh D hO& 129 268 Al rlept esentst a furt her

exanpl e of correction fuse of this type, in which a GPS antenna is

| ocat'df irﬁqu?eo‘nthUoln1 tfﬁrémf 1§ O TP hi IR e VT ol S %r per f or mi ng
t he sateld idie-d@vigrati on functions are positioned inside. Fol dable mantel
segnents for the braking function of the correction unit are positioned in
the |l argest | ower dianeter region of the projectile fuse between the

e SN G Al ddife datSRmalet Ya oM 16y EARI GNGE a'd 1ddifge ammuni L1 on,
which is first equipped wth its fuse I'n case of use, 1S noweflred usi ng
such t&eb ymFRIMG Fars & § Nsitreetl aof & e suddi ool itriamedaesk Hift necessary. " The
functL.Qn-Gri tj C r.aki [ i, & lJistic.fligh ath then actually
fl ow% r%s% lé%(lpotedd i ?nr{%)yﬂgs{%bﬁ%sﬁedto brhyeptcLE glrggeglriji nsgal tterc%el lctu‘:"rqrSteurﬁ)p oprgkt%cpdat awth
pr edegahmingd yeatdi gy itsemiayv idesd iinf grawmtiicon aboutTHeheaxeirrlenty f | i ght path

bei n bt ai.ned on bqgard the projectile, usi tellite vigation. Such a
sat ef I ué’-lstulﬁ)ﬁ]oﬂaeyd%ﬁat%qudlequer% ftG G ncﬁ’o%gvge‘r ,g 'e%ﬂggr#ecg?"

ti mewdah Mg iduddns der dtridyefe tdie shorde eyMuHddWidd e avail abl e
duri I%ﬁ t he .en a%gtent possibilities in the course of a flight, such as

br aki'ng &t ﬁellﬁ’?eoj INte St hds FROI§HTEL Shfe a4 navi gati on

sat ekkitres njsiube defreelLd vy gl 0T i2Qb and A Wed o 49N regard to
their i nstantaneous path data. -|9hl S conput er nawttg%%;l on task for the

curr éfP deterhitiatd & 3 " RAERIME DI 15T@RPBN Wike FRIFTY own may,
hovevgke Berded sineelpsshanliened d4.fc as,ich f0iselion datg, ag,possible
about the location determ nation using the navigation satellites _
f or esaéaliry QGG ehe idetiectad arf <l SGaxeigi et GRehd avaudtgat i on conputer on
boar dothie 050! i &3l Yille LG SUId e Lhiss alia My, not be provi ded
already in the magazine, but rather it must occur “cl osé intime to the

firi ﬁgaaﬁmiw@ea*nnmitmeormedlomaamq @rbe rahice itve aettwal |y noticeably shorten
the ReCRISALLCOMUIING W 0T [he hath detarippation on hoard. FHowever,
the data rate necessary fox transm tting navigatidn if Of et on for

nmul t epHe tdanelthiitse priemieg exirdmted iterges macta oo dongla rte@ lef teecut ed via t he

i nduct ive cauplin il of .t | gadi_ng syst.em . | ntegrati, a second coi l
syt ST LRE0 PGS N AT L Gt PRSI RE P o Mt T at o 1 or

addi hevmgh tiinhoreta @bttadneel itheute,i nduckidee! v d rbaddirti on to the typical
fuse-settin resets,_ could be consi.dered. However the installation space
undeFOFﬁgcftgg 6GiFe fiod ithuFECdieatd orStte\%Jinﬁductsi"\Fg &EFASthg systens to
be O?Gb&ﬁ@ﬂa&%&@r aingloh; alridl ;medeay Rt HeVereaRRs den i haver abl ens of
interference-free separate operation of two systens which are inductively
coupfRH2DERAGEE S tHE MISPAItaE oF dordittiPdral The esEgdddtin of

i npl epeRthREihe MRk datR fa1A Ofc e nddiidseral; Jnfermtian via a
sensor in the anmunition tail, known fromEP 07992 762 Bl, al so does not

r epr 2Seft eaR t4ENW EPEbIVS o Glfutiadiel Latt o @Ryt oRdr odx Meti AP tamfuni tion. This is

ibﬁc?ﬁi g1 apigl 13RI AR dntdf ALEREHRRGATRFC LN 440 ik &li&ed roni ¢ assenbly
system of this type in the course of the loading procedure
with the speed necessary in regard to the cadence of the
howitzer and then possibly queried again to verify correct

data transmission.



ammunition tip through the warhead is necessary for this purpose, which may
not be inplenented as retrofitting in existing anmunition, but rather
‘requires a new construction. Such information coupling into the projectile
floor in the course of supplying the ammunition would al so not be
conpatible wwth the fuse setting introduced during the | oading procedure.
Because of such conpatibility requirenments, the typical inductive

f usesetrtring ﬂ%mﬁplﬂemrﬁ&mdﬂmmdom tdrautu senteefr foerremeee lion any case.
In recgtgnl tion of these conditjons, the present |nvent ﬁ}ﬂﬁ i s based on the

t echni d31S&bj et ivAT fhig- bl et & ch%ﬁii%’rﬁé'htbydart Yo ch significantly

exceed 1e,:daf A £X4 et Of 5 CUr & £ r f USEs S dninith 1YSEs wdivheatdesdef ore the
firing of The ammunition fromthe how tZer, particularly to be able to
transnifiugdme green esta Pokrd bi @@d%ﬁﬂrwnqmlnﬁ@ ititon et a for a rapid
satel | it t £ Hnhagtd the gl ectil e,

wi t hout® rec er?&iﬁpo{/\%%%ﬂ%e estéjﬁ alrl uct :Eve fuegre setting in the
cour se puaftlt hey Imdaengoqbywed@rleralmmquceewme Ftieg wdj st tinte ddtd eved
accordi to the Dbresent .inventi by | 8ssential features
cited ﬁ‘gﬁﬁrfe i a?bn%QAcco?%eate d?‘ﬂ al%%a{an |n4rar ed data
interfaggdmthe imrmm: of0@t23 ezsd }Dnmd Ffwmtemmrllw%wmmﬂ sl $orinkected to

t he navj gation el ectronic ith its satellite navigation receiyver and a
satel 1A h orih. L5674 Gl b bt SR e AT PIPBES GtB Thse A, or
exanpl & ot S POSHE | DRSS élfld@héhgy p@doi® @fidhes fase driysnres gis in front of
the programmng coil for the inductive fuse- settlng standard al so

posi ti ORER%RA tHer 67 9P poR stibe yIBehi P a Teh 11t otetth vt Tl W of
i nfraregs rﬁ@?ﬁ@%ggg p&ﬁétg&@meﬁé afkamamcm eﬁﬁ%timergwn and its

refinenments are ib in greater detail in the follow ng on the basis
of the m?rﬂgtlreom¢@]u¥1e5m‘et heF @ 3@ hey, mami oh $RENenss ity 8 axial frontal
vi ew t Quar e Po £ SPRDEMo} LKL Bod Tl 1 £al 2L SONGy i Ased t5, Obj ect. At
| east one In r??a?%}cri@@ (%]21 ?l;lt{e]}??acce 13a and/or 13b is Ioicalt ed inside the tip
11 of ttee flmsegdet Whweh @szeaténl Fgohes ehetlshapeob¥ctl Il 1WiR t runcat ed
cone and may Dbe bl o e e I deans. This
i nt erfaqgcet“i’és(e es%le%teaﬁggrgn%%%méer?%l %}P% yf%%;u ?é‘ﬁ?%’ aéﬁn%{l%:r ed receiving diode,
known piestatelly\heﬂhars;tlhsrlal b goakom) |1yh.'b@hIIl‘d thmifl%ameme&ﬁfuse tip 19
and via V\A}hcha ata streamup_to_ 10, ogo b|t é;’p nfed without
anyt hi Ayt Fart her TU5Ri th f%s%oﬁﬁl BT%1 y RATY CI en ns all avai | abl e
i nitialdZakioa fﬁlﬁ@rﬂn:tst@mdf@f slag¢ etj(pieahat/irgatfmmlm mdmmwnl tion
parallel in time,to the inductive fusesettin roced elnt rse of
t he Ion?%gf‘b?%Eeﬂﬁr%rhﬁﬂc?# uRT 7 EHRR PO HRE %lr’irpﬁ? ‘r:fbag{ﬁ By on at?d to a
mni nuBadm thes deyuabyynmplobai s ngxpé\elémseyseﬂamsmd bwn the fuse 12,
the function of the widely established, standar |ze i nduci e)}fuse setting
[

pr oced AR i hg EB%r%‘éIB?nF he2FRad? by Bt b? dotiede F rr P HEEh ok &

ensuredyy Wil €22 PhET eF abkXaPuUbsCabbBEUEHS Yo PSeth at eTli gansaissi on of
initialization infornation for the satellite navi gation |s, performnmed

si mul te\?femfsl gbyRraneRecndaPeFOnthei REPAPRE: Hat @SRt ef 15 49 pl aced in
front, behind the fuse tip 19. These two data paths may therefore not
mut uaI I y I n%al r one

Such a satellite-supported path determination is, however,
extremely time-consuming in consideration of the short
computing time available during the engagement
possibilities in the course of a flight, such as braking
the projectile at the right time, since multipie navigation

satellites must be detected over the horizon and analyzed



another in spite of being close spatial neighbors because of the different
transm ssion principles (inductive and optical;. If the infrared data
~interface 13a is positioned coaxialiy behind the center of the small
truncated cone base of the fuse tip 19 in the formof a receiving diode,
which is sensitive to infrared radiation, as shown, for the optronic:

trans S f he i ali i.Qn i nf or i course of the | oading
proceg%lﬁekg?ﬁ9 E U|ré§ Enﬁéﬁéﬁ|9§°§5png%h oFathquﬁgecPPBugﬁ to a thrust
bearlngaVMghh&oweame f@qummpedmmr@mtaﬂema&mahedlbadbatEQQubhamsmltter as a
coupllngﬁelenent in order tq.be able to transmt the |n|t|aI|zat|on

i nf or MRCPORIPRSt RE E6G &S TLRET BAdi n§OprSEEduPE. “BEE54¥E1Yin t he

eStab'S§Bﬁﬂeh@@dh@9a%e%ﬂ@%|%&%gekh@oﬁ”@@@htb%npbésﬁgﬁeaébéthtﬁb3p|aced

before_reaching the A breec this thrust bearing having its infrared

coupl i %@CéFéﬁ@nfielﬁ?ﬂ“l@été)@lnaluls}nﬂl §|5I9a®ea'l§|9étPﬁnoﬁééﬁlgétBé able to

appr oagh, £ bedahy il el age tacsutly shentby ghasel vofopcthe optronic data

transm ssion 1n the course of the ing procedure, even if there is

short enavhg@hicnogempvitelr woubdandnghkebesd estillle.r eoi pedsirgnpf i cant

| nter vept Lonschl | 1 CORSLEUGHLORCH! HENR WGIRAR. AT0LEAD" OB ERLT s over core
according to'a réefinenment of the Sent “rnventrons as a §o shown in

the drmagagine,ring ratherpdavimdied @scmhecﬂbsusunbeamengofoherecelV|ng t he

coupllgg elenegt&g t he infrared trag ggih mhos gernal di anet er

i s betwebh"?he F|§§Pugﬁ&1°ﬁelPaP§ |a t oFOtﬁg 48Y12. which is

shapednbt kee 8bllpuBearednC ahe, n&@e@ha&yltompmtb@gpush@df@@t@hbhe fuse 12

fromthe flattened tip 19 in_a self-centering way w t hout problens. 8 The

|nfrar%ﬂtﬂagﬁtFﬁW%PP§&€nl§B P2t Hen §8@€§§Fbléhﬁoﬁatﬁ fR&ESf |l attened tip 19,
but raﬁ@@éséHrPthErH&%%%ﬁQtQQﬂ% h@b@@@klgurﬁﬁggraétaeﬁ ¢ap 11 for

suppl ying nodulated IR radi ation, for ich the ring 15 is eqU|pped wth at
| east %MgtéﬁiFtﬁﬁéeééﬁﬁﬁﬁn@nepeﬁéﬁﬁth ins 3RoWHCPNtPRePdBAWFAgPEIn order to
not haygetocgaf ing the p%%b%k@@%”QoQElERS Eb”@ 3% iRl gbakhag to the
interface 13b with a narrow tolerance, nultiple transm ssion paths operated
in parayfetmare nmade possible distributed around the circunference of the
ring 15. If large aperture angles are provided for the interface 13b and
the coupling elenment 16, it is sufficient, because of the snal

i nst al Tatéonaspageat hecenidncohé dystem2intsekhe fosprovhdehonky one data
interf t t oupl i-ng el 6 are distributed
unifor%§ %fgﬁﬁg@Pk t% k??é&r QE?S i3 ﬁga 9 8d8??3§§F%se setting is 110t
suitabimfénnaa¢bnombedgn&npsttdndheckvbhg ﬁntaadextenttoftheansnlSS|on at

| east for. acr mﬂedgn%t s of _a cree g cause, § ts data processing
capaci t¥F 17 ESFS § tﬁBgtP§ﬁ§SISS|Sﬁugb 3. SPR°¢EREFA the rapid
4|nfrarwmhévaﬂsntsslmnsabhonslancepabetenaeknanbedgﬂenbgoﬁethe data sets

lied f t he f t Ly . t ant tial t f t f
Sar o] 11T 8 PR OPFoRoef OF CuPEHOBOLR EREPEADE: FRAE=130AnHSt he. coupl | ng

elenbnmpéﬁaaé@ gaghrhakdyout has BbapsgekveveHNtbEsidber ehere, in a nodern
artillery fuse 12, particularly having a braking fuse function, to be able
to suﬁ%ﬁ%b%ﬁ§?gﬁ?fPBéﬁFﬁﬁrﬁaFﬁeFrastéeaaéﬁF?t9pﬁﬁéﬁlPﬂe°Fu§€°sett|ng

i nfor ey d08n s o Rechr apenihbedth REYGT c¥8bYekNpbheuGBUREELRE the | oadi ng
procedure of the howitzer for firing ammunition 9

installation conditions. The suggestion of implementing

the higher data rate of the additional information via a

sensor in the ammunition tail, known from EP 0 992 762 Bl,

also does not represent an achievable solution, at least

for existing ammunition. This is because a reliable, rapid

information connecticn to the electronic assembly in the



equi pped with such fuses 12, particularly to supply initialization
information for satellite navigation on board the ammunition during its
‘ballistic flight, the fuse i2 is equi pped according to the present
invention, behind its flattened radone tip 19, for exanple, with an
infrared data interface 13 in the formof a receiving diode sensitive to

| nfrar g (gl aLhop: of o 8XAAPLE. wlayvbhch.t ectBLLigl Fgatinnsi nf or mati on
for the satellrte ngV|gat| n recelver nay Be supplied optronically parallel
in tinpukpothe whdobt meg hosebseimphgmentednasi oatrplitwiPGouP i npairing

it. Preferably, however, a transcejyer _int C is installed in the
cane nﬁﬁfé?lpégFBWQBF%?ﬁg’fégg Eaghif,re nggaogkéégogether with at |east
one of cadktirpke ibhanseseicvetl ncoupkihgnektenpitsglénon &hei ng 15, operated
bidirectionally in_parallel thro%gh mhichntge,fusg ti 19n9&9£§Fts for the
data tPARIRFELENIIPOT0IN PREeAPUERSI RE FHRPLYANE! Al Fed™ 8P 12O fuse (12)
for arf{pliier ¥ 1aeMueit benconaéivmay whensehel lukbeseeyiag of its | oading
procedure via a coupling coil positioned inside its cap é%l), ghich is
shapedihitkedackesl dewircukbst é@28éne, PERGREEEBri zBGCPHSENRE PFC&l so has an

infrarggmggkﬁbEQH%gfQ%%u(%%%mEQsth%hEegbB@cgﬁ ﬁhguEQQVE;EhSEOV receiving,

paral | ntime to the fuse-setfing procedure, quantity of data, large

i n rel akitenngo cepebiilsayssusitngei nedpratned, wilthoHé £BFERFEFPIFNPES- ction data
as initialization information for satellite navigation to be used on board
t he anfftiniPtHorfafter firing. 2. The fuse according to Caiml,

In recognition of these conditions, the present invention
is based on the technical object of being able to implement
data rates which significantly exceed the data extent of
current fuse-setting systems directly before the firing of
the ammunition from the howitzer, particularly to be able
to transmit the greatest possible extent of initialization
data for a rapid satellite-supported flight path
determination on board the projectile, without interfering
with the established inductive fuse setting in the course

of the loading procedure in this way.

This object is achieved according to the present invention
by the combination of essential features cited in the m&in
claim. According to this claim, an infrared data interface
in the form of at least one IR receiver, which is connected
to the navigaticn electronics with its satellite navigation
receiver and a satellite antenna, as is described in
greater detail in DE 10037886 A, for example, 1is positioned
under the radome of the fuse tip, e.g., in front of the
programming coil for the inductive fuse-setting standard

also positioned coaxially therein (possibly behind a



characterized in that a data interface (13a) is positioned centrally behind
the flattened tip (14) of the fuse (12). 3. The fuse according to Caim1,
characterized in that a data interface (13b) is positioned in the |ateral
surface of the cap (11). 9. The fuse according to Caim3, characterized in
that a ring (15), which may be placed on the cap (11), having at |east one

coupling element (16) for comunication with the data i.nterface (13b), is
provi #E@Lertives caphdnddik & btk th iR t'F ARt éﬂa‘rs&é‘tceri zed in that at

| east aq%ggiﬁgqpling el enments (16) are positioned distributed around the
circunterence of the ring f15). 6. The fuse according to one of the
precedi ng clainms, characterized in that the conmunication between data

I Nt er TRCES, (el AN FOPI 4 02 RNt Sed Himd i P OTqBL DI et Tonal ly via
greater detail in the following on the basis of the single
figure of the drawing, which has a simplified axial frontal
view toward the fuse tip, shaped like a trurncated cone, as

its object.

At least one infrared data interface 13a and/or 13b is
located inside the tip 11 of the fuse 12, which essentially
, has the shape of a hollow truncated cone and may be blown
open laterally to release braking means. This interface is
essentially a commercially available infrared receiving
diode, known per se, which is instailed coaxially behind
the flattened fuse tip 14 and via which a data stream up to
10,000 bits may be implemented without anything further,
which is completely sufficient to transmit all available
initialization information for satellite navigation into
the ammunition parallel in time to the inductive fuse-
setting procedure in the course of the loading procedure

and thus reduce the computing outlay on board to a minimum.

In this way, by maintaining the fuse-setting coil in the
fuse 12, the function of the widely established,
standardized inductive fuse-setting procedure in the course
of the lcading progedure in the howitzer is ensured, while
a preferably pulsedfrequency-modulated transmission of
initialization information for the satellite navigation is
performed simultangously via the additional infrared data

interface 13a placed in front, just behind the fuse tip 14.

These two data paths may therefore not mutually impair one
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ehind the cénter of the small truncated cone base of the
fuse tip 14 in the form of a2 receiving diode, which is
sensitive to infrared rzdiation, as shown, for the optronic
transmission of the initialization information in the
course of the loading procedure, this requires & relative
approach of the fuse tip 14 to a thrust bearing in the
weapon, equipped with an infrared radiation transmitter as
a coupling element, in order to be able to transmit the
initialization information in the course of the loading
procedure. Because, in the established loading technology,
the ammunition is not axially displaced before reaching the
breech, this thrust bearing having its infrared coupling
element must be axially displaceable in order to be able to
approach the data interface 13a sufficiently closely for
the optronic data transmission in the course of the loading
procedurs, even iif there is shorter ammunition, which would

nonetheless still require significant interventions in the

construction of the weapon.

This proklem is overcome if, according to a refinement of
the present invention, as alsoc shown in the drawing, a ring
15 is provided as the thrust bearing for receiving the
coupling element of the infrared transmission path, whose
internal diameter is between the smallest and the largest
diameters of the fuse 12, which is shaped like a truncated
cone, so that it may be pushed onto the fuse 12 from the

flattened tip 14 in a self-centering way without problems.
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The infrared data interface 13b is then accessible not in
the flattened tip 14, but rather in the truncated cone
lateral surface of the cap 11 for supplying mecdulated IR
radiation, for which the ring 15 is equipped with at least
one emitting coupling element 16 as shown in the drawing.
In order to not have to define the positioning of the ring
15 in relation to the interface 13b with a narrow
tolerance, multiple transmission paths operated in parallel
are made possible distributed around the circumference of
the ring 15. If large aperture angles are provided for the
interface 13b and the coupling element 16, it is
sufficient, because of the small installation space there
in the fuse 12 itself, to provide only one data interface
13b, while at least three coupling elements 16 are

distributed uniformly around the ring 15.

The typical inductive fuse setting is not suitable for
acknowledgments to check the total extent of transmission,
at least for acknowledgments of a check sum, becauée of its
data processing capacity in regard to the transmission
speed. In contrast, the rapid infrared transmission allows
a complete acknowledgment of the data sets supplied for the
. functionally important initialization information for
satellite navigation, for which both the interface 13b and
the coupling element 16 are each laid out as transceiver

units.

Therefore, in a modern artillery fuse 12, particularly
having a braking fuse function, to be able to supply a
significantly larger data gquantity than the fuse-setting
information to be transmitted inductively in the course of

the lcading procedure of the howitzer for firing ammunition
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equipped with such fuses 12, particularly to supply

initialization information for satellite navigation on
board the ammunition during its ballistic flight, the fuse
12 is eguipped according to the present invention, behind
its flattened radome tip 14, for example, with an infrared
data interface 13 in the form of a receiving diode
sensitive to infrared radiation, for example, via which the
initialization information for the satellite navigation
receiver may be supplied optronically parallel in time to
the inductive fuse-setting information, but without
impairing it. Preferably, however, a transceiver interface
" 13b is installed in the cone mantel region of the fuse cap
11, which works together with at least one of multiple
transceiver coupling elements 16 on a ring 15, operated
bidirectionally in parallel, through which the fuse tip 14

projects for the date transmission.

10



10g 10g :s10%& ()-SOM 10%gC& ()-3!)3 Y'10%&' ()-z>>>>>>?=??b@\LA! {[ @d0%
& ()- 10% ()- 109 ()-L 10%& ()- 10 10

10" 9109%&’ () - 23AUAAAQBSB{ Y: D@VLAF. M 10% & ()- !'p F(10%>& ()-

F(10%Ee& ()-! 10%y& ()-S 10%

& ()-S! A @LO%& () - sB#C&C C( C) CKOCC-\ =WLAS, 109%&' ()-!!10%& ()- !10% & () -
10

Patent Claims

What 1s claimed is:

1. A fuese (12) for artillery ammunition, which may be set
in the course of its loading procedure via a coupling
coll positioned inside its cap (11), which is shaped
like a hollow truncated ccne,
characterized in that it also has an infrared data
interface (13) in the region of its cap (11) for
receiving, parallel in time to the fuse-setting
procedure, a quantity of data, large in relation to
the fuse-setting information, in the form of
predicticon datea as initialization information forx
satellite navigation to be used on board the

ammunition after firing.

2. The fuse according to Claim 1,
characterized in that a data interface (13a) is
positioned centrally behind the flattened tip (14) of
the fuse (12).

3. The fuse according to Claim 1,
characterized in that a data interface (13b) is

positioned in the lateral surface of the cap (1l1l).

4, The fuse according to Claim 3,
characterized in that a ring (15), which may be placed
on the cap (11), having at least one coupling element
(16) for communication with the data interface (13b),

is provided.

11
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characterized in that at least three ccupling elements
(16) are positioned distributed around the

circumference of the ring {15).

6. The fuse according to one of the preceding claims,
characterized in that the communication between date
interfaces (13) and coupling elements (16) is

performed bidirectionally viz transceivers.
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