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Programmabl e artillery fuse The present invention relates m \mmwmmmm nnable
artillery fuse according to the preanble of O aim1l. Suchm ml

coupling coil, positioned coaxially in the region of its ;lp,.g@@*acceptlng
fuse- sg%tg€g4 @éa during the | oading procedure at the howitzer is NATO

st and cribed in greater detail, for exanple, in
TECHT4#4/4 80Dl ER & TECHNOLOGY], |ssue 3, 1997, for the f l m JNZ
DW4 and ZDZ DVB2. Thss standardized conductive interface operares at a

frequency of 100 kHz and programm ng cycles of 775 ns, a HHXIHUWIOf 30 bits
able to be transmtted and acknow edged within a cycle. Such a data rate is

conpletely sufficient for the input of typical fuse-settin ormati on,
part|cuIaPP?hﬂaMgéﬂtéP@FéHééeﬁﬁdgﬂpﬁgﬁeFPngKEro?oﬁsg %d&hﬁgﬁaﬁ e dependent

on the flight tinme, or inpact delayy@nd/ or detonation height and possibly
overflight safety and self destruct criteria. According to EP 0 451 522 Al,
a transmtting colunghsnemfied nverssdchnikheémbbwiét 28, ¥or the inductive
transm ssion of fuse-setting information into a fuse-setting coil of an

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-7 SOLDAT & TECHNIK [SOLDIER & TECHNOLOGY), Issue 3,
1897, for the fuse series ANNZ DM74 and zDZ DM52. This
standardized conductive interface operates at a frequency
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



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
sanme time, i.e., equipped with the trigger information. According to U S
4,788,899 A, in contrasts fuse-setting information of |esser informational
extent as may be represented using 8 bit digital information, for exanple,

i s stomediiln eaycapadilt qroditti dnedvicoaixd atliyt inhéheapaert 64 sWERSPged in the
fuse tip via a photacell., which has.lig l.hed ' t he fuse
front Fé@?néﬁa Sty 195 rapgiéfpep%t% ?ﬁgcﬁgée%ggrg.n#gg?nput t he
fuse- setld Redyffimas 50N, suppied o cochareg®rerdiy cduahec apapirborsd a hood is
tenporarily placed on the fuse front ce which.contains a |light source

, f
that i Ar&difatses hddW G &85 GedGptiP®s “F5eré o' their photocel |'s
via i ”%iqt\dig:%ci Yo 418l aasabl & channelformEia donf or mat i onal extent thus
I"e |

transmtta Is therefore significantly less than in the case of inductive
fuse setting via a programm ng coil contained in the Base, and nay not be

| ntegr gledd iy, Ue o t267pR%dd 6F of CFlIALT elseasacidugive
i nf or mation trahsm ssion 1n the course of the loading procedure. It is
provi dechfiarma S o9, @O 1] 8zl A, i rafrkmedrissraalb|ap teidrettd MEYEPS) 806 625 A2,

not fox setting artillery,fuses,. hut rat L GAbl & f 188 nifedr mat i on
tr ansmrfﬁroerfet’g:%cg rusf]arb%c%ebgﬂfeo%)l%%ajf raloﬁrﬁ%rfeaﬁlocér rier air g_;rlaf't , that the
rocket 'is aft e g goeac it ¢h wit masiitone dptatcdhe e@Rasit® S ecei ver for

optical-electronic, inforngtion_ transm ssi.on in .ordef .t j -Qﬁﬁarture
mal f unditS SR EREMed” oG T Whent tRiporf d“‘elH’Q/Oentroyceo];)'L t E‘rehlrcgic%\eétqgsqflr omthis 2

) applied to it from the fuse front face via an optical fiber
parallel to the fuse axis. To input the fuse-setting
information, i.e., to charge individual capacitors, a hood
is temporarily placed on the fuse front face which contains
a light source that irradiates these locally assigned
optical fibers to their photocells via individually
releasable channels. The informational extent thus
transmittable is therefore significantly less than in the
case of inductive fuse setting via a programming coil
contained in the fuse, and may not be integrated into the
howitzer ;s free of complications as inductive information

transmission in the course of the loading procedure.

It is provided in U.S. 4,081,734 A, and comparably thereto
in EP O 806 625 A2, not for setting artillery fuses, but
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 aveid departure malfunctions as

may occur when, upon delivery of phe rockets from this



flying | auncher, plugs nust first still be pulled out of the rocket hull
from cabl e connections transverse to the start direction For future
_-generations of artillery ammunition, to reduce the ammunition required as a
~result of increased hit precision, the use of target-dependent
satellite-supported path influencing is provided in particular. The
artillery amunition may be equi pped, according to U S. 5,467,990 A, wth
Canarfdyr:‘umcbderamrtcmeimcrpe]a.tges trhues tr drlgestbysteritlerheng:udlieldatoxgl iafe flight after

t he a%ogee f the isticbgltartr n grl Qr, TRy tr%ped accordi ng
to DERFOF %8@%1 1 Th EHoraiki W a?@ﬁutgaPos @epen tHe descent rate
out @k atrte dadddsitdre. start curve, for exanple. In the latter case, it is
suggested therein that the target position for a final phase control of the
projectile be transmtted to the shell using an inductive data transm ssion
syst epbefansd Neesheld 1dms fdf atbe N10%e X @Bl @nch t han Adiscr edet er i ned
target data be conpared after firing on board the artil 1 ery projectile with
sat elthiet emyaviigaitdrort i eshtad med aidite Of A raTf@sad Mot ai n correction

dat a rajectile j%#)ret} r rs &h are nerely
to btls?trprcélsseeorp Qf{hy hdaévee ig%fg%xt ﬁneq}t gstrFaCEgL(r?iltddude T t typr cal

f usepaeht iimg livdrorined i iom, p:tmw'eimi 1m¢saettblcellca;rrer’ifthqar&:}‘felcuw data for
accelerati,ng the use of satelljite navigati Ve r Iy i ntroduced
i nt o2& trﬁ'aoyn%ft' & B R uctarcvcgo Syst e(rqn'%otmtsm S t{?@e E%edndt 'e’ course of
the koad I@rﬁfﬂt&dtt[@wttfb t:he:mtml e assayy by aregarihg et he cadence of

the how tzer, and_t hen possi bI queri ed rif correct dat a

t r anditdsidnidss fl*lﬁ? aaﬁs iP5t r‘%:p%h%%f&l%yl ©the use of

cor r 8¢ty fsasrd &, Idwrwebé hayhigp 4l e G sd i dnyg resiuse e heo | engt hwi se
scattering of artillery ammunition. Wth these fusessdeogqn reaching a

pr ed&8& Ailhed igdt 1P d?)’r’&h‘flnq REZAIUTRP HReRET |18 §%tted into a

st eepgy dgﬁ&e Ns B aslynaim &, hraki g dedgen d Nt e agied into its
fuselg%te escrrfbgﬂ'w Mjr?eiat er detail in regard to trﬁgl apparatus in DE 100 .
23 SQEM%ctafamctltbnmlsﬂqwmqg@@ﬁ%@ L DS 9B Y9FER88 Al represents a
further f e Of [ Yo d & ghe @ GPS ant enna
is | %at gcé Ignt a%ﬁ%ttg‘ﬁ#du%g c%l p, ehclsihndt%vr%hl ch jel ecitlwrgonl cs for
perfcurrmnrﬁgmtttteecsatcelﬂm esheald g@aﬁtlftﬁh Frurierd\wrisi ve ed3fesi t i oned i nsi de.

Fol dabl.s RS o SRR ol Il Addih TANChd Al Of pdiee DG L1 T On LNt t
are posit1one argest” Tower dianeter region of the projectile fuse
bet waani trJirﬂereIte‘t:ts mm@@etmdmtttmﬂ fttﬂsteg@afdaitge devicwpEsedished artillery

anmmuni.ti.on, which is first th it f use, is now
firediddfivy %ﬁ?aar% U nagﬂflﬁl'cshgep}pﬁ \zﬁfé}f Jtefiemt Vi c&ecfﬂrartegf use if
necesgaiiyga thin fdmtcé lmmta:méd ct&teﬂ:ef,alamgomnmttco)mbmmal listic flight path

then actually fl edr entl est abl i shed by c arin e current
pat h CO&FEE G kP %‘a%t ‘r’?n Ccfrtieer?tae L HY § nf%‘mt?%ﬁgégout t he

cur r el Adirgite Patin den ngr@bﬁ@téte)d of hoastesdie, psojechave asing satellite
navi dati on. Such a satellite-su ?po%{ Jtd)? at h det er nation_is, however,
a

ext r ER3y Gt"ifrﬁmcoﬁeu'ﬁi’?tg‘“?gf‘h% Wt %?ts%Bﬂbﬁgl ng tine

avai ;3 &t i 419, tHeweNgages®as i s stbiHédt esrdfedhtosotiise vbra flight,
such as braking the projectile at_the right tinme, since m,&atrple navi gati on

sat elalcrctee@l'rﬁ}’sltn%et}éi%t‘é%? it oﬁ/‘e'ﬁ’eﬂt’et‘l’tdr?‘éb??%hﬂn dray yo'l inregard to
Lhei &-ohinshany aneonsa Rty HHE bl neoIpLIS fgvi agtivautaskel or Lhe
current rmnation of sequential positions on the path flown may,
howe\sgrs,t doe crﬁactms'etypehmt@wedcwr%t% CPr{rchprb?e‘étﬁl@npﬁaﬁad%epossr bl e

about t e J.ocation t i sake tes
foreé”é‘gbﬂ-;}1 t%P%%F %gggé%giay a#%%gﬁé gfvgﬁgtggéﬁgeﬁa€¥gg#%on conmput er on
boar thoier Fu0] £16d i tleen | posstielytquéeiedragain tbivedafn aayract be

. provj ded aIreadY i n the magazine, but rather it nust occur close in tine
to t KA AIRP P EHECRmmunition in order to be able to tactually noticeably
shorten the necessary conmputing tinme for the path deternination on board.
However, the data rate necessary for transmtting navigation information
for nultiple satellites in a short tinme is nmuch too high to be executed via
the inductive coupling coil of the3d oading system a Integrating a second
coil systeminto the fuse, which is optim zed for the higher data rate for
additional information to be input inductively in addition to the typical
fuse-setting presets, could be considered. However, the installation space
under the fuse ogive is insufficient for two inductive coupling systens to
be operated separately; this does not even consider the probl ens of
interference-free separate operation of two systens which are inductively
coupled because of the installation condrtrons The suggestion of

. . Y R 1 e ey e e o



ammuni tion tip through the warhead is necessary for this purpose, which may
not be inplenented as retrofitting in existing amunition, but rather
‘requires a new construction Such information coupling into the projectile
" floor in the course of supplying the ammunition would al50 not be
conpatible with the fuse setting introduced during the |oading procedure.
Because of such conpatibility requirenments the typical inductive

fusesetﬂﬂirsg_aclaso@béé'iyegugérp@#@,gﬂ | Nedr 98 thautud it feeyranes ion any case.

In recognition of ese conditi'ons, the present inventiqn is based on the
t echni cfals exbjtectindr desagtadl kit ot apl shemto yatedY&E 8 ch significantly

exceed .t he data exten f.current s Setddhsh s fidrecideasdbefore the
firing g ma?ﬁm%‘f?%%%r%r?(gnéfher ggmf%];}gr% par??@c(%}lgar Iv& to be SabI e .. to

transnigudde, gieet eséapbssg bt epeaxdent roinédipd b intiton it a for a rapid

satellite-supported flight path,determ nati on t jectile,

Wi t houtalitrﬁlef %Yiﬁ%@oi}\??gl{lﬁelas?gg#?%ﬁ]%% %}rﬁgﬁc isvtgg%%é i%%l% in the

cour se (fe i hey | sadkBgoayRsRdoreranihyi devaye Thisgobjettinto achd eved
accordi'ng to the present _invention by the.fonbinatiqg gf gﬁgential faetures
cited ifPate aai ReeFRiRFSALROFEPAGCT 09 hP L ctRi FT9aN i WY rdfed dat a

interfage in the {QrpEofiost2beass pnentRengeeivrallphichD sledriect ed to
the navidation electronics with its satellite navigation rfcei%er and a
satel | i3€3 ot enPB, 198 24 @88chlbeaPrASEPEAt r fWEERAFT $REMRE 20987386 A, for

exanpl &, 5. ROSLL! PNgd WBdeh; Lheykadons 0hibhCalese dhbenfiadis 1N front of
t he programi ng coi ox the |ndﬁct|ve fuse-setting standard a|so
posi t i ohedatedxial Eyothepsi hhepdssebrkirbehehdnd €hichr ot @Ctf9BiCap made of

infrared-transparent plasti La - i BLegBALLiBYENLLeN and its
refine %Yspﬁfg°5@§89iﬁgg F%tg?ggﬁgrhégﬁé?Fan the followi ng on the basis
of the soagteohkgutasatiet heFdidwbag, mahiteh hagmanspnfpPrftRE axial frontal

view toward the fuse.tip, shaped |ik run¢at c | tasnkySiAbj ect. At

| east ore? FHPPafBlcEary Pﬁtésgaggrfﬁgtgﬁh/gBE?BEQFsgpgégtea Pnside the tip
11 of thgefusegd2r Woeh esseetieal kyghas bifietshapeogecaihel Fo@et runcat ed
cone and may be bl own open LaterallgPto releasgﬁg§a i@gcgeans. Thi s

L i nterf deetVEeBsEBA RPARCF AT GiERE By T495i F4 i Afrared receiving di ode,
known pgg+s8; :%hkeh airs :i1nskal lecueadtionl | whhehi nd thestl aguénpddf use tip 14

and quwrgkcgtg %%g% %%r%%ggu%ft%se, is now fired using such a
braking fuse instead of the typical time fuse 1f necessary.
The function-critical braking point on the ballistic flight
path then actually flown is expediently established by
comparing the current path data with predetermined path
.criteria, the information about the current flight path
being obtained on board the projectile using satellite

navigation.

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 multip.ie navigation

satellites must be detected over the horizon znd analyzed



10, 000 bits may be inplemented wthout anything further, which is
conpletely sufficient to transmt all availablée initialization information
-for satellite navigation into the ammunition parallel in time to the

i nductive fuse setting procedure in the course of the |oading procedure and
t hus reduce the conmputing outlay on board to a mnimum In this way, by

mai ntaining the fuse-setting.coil__in the S 2, the.functiqn of the

i del y B RBPFOnGA. CBERARd FL4 RIS, ROS T Q8 set (T hY FEBESAGTe | n the
Cour sengfritheibaadiarg Foeceder evrmehlie dbeernzertisnensuseduenhike a
preferably pul se-frequency-nodul ated transm ssion of initialization

infornﬁ?ﬁéﬁlpﬁﬁ_Pﬁet§§t@PFmté}ﬁ&@i@QWPOH°W§V5§rfBﬁnﬁﬂcéﬁﬁﬁﬁ dneously via
the addhbienakd Ak aechu@dt 3 dkeerfiageqida BkagedsiB1kr apbuti sk behind the
fuse tip 19. These two data paths may therefore not nutually inpair one 7
anot hetoratipnt dese rpéingd ionos¢ iogattngl nAdilgRbSPE BaEgudéteF the different
transnigsi iiRCcipl ' IV e .an tbeal; vehf thhepknfrared data
interpgggégggg%§@b5§1?%b%%ggggggigfﬁygégﬁi% Fﬁge%enter of the small

t r uncahedigané onasempiutelre chubeatridp th4 pmotketfidem ofinackdesi ¢iong di ode,
which is sensitive tq infrar radi.ation,. o] t .he tronic

B Es EEATEN Ty na TS Bk ?‘%ﬁi %%ti ?ﬁ'eog%ﬁ'??gﬁgi \r‘%@E‘ﬁéaé’oEBséﬂgf the | oadi ng
procedmegazifies bRGUIraehex rial atiste cepproatbsef inheifeseot theld to a thrust
bearing,in t he weapon, equipped with an inféar%g ra iaLi%n ransmtter as a
coupl i AYF&PENERt then 3 LS d a8 S0 By R APL St i@ FRIEPArYzat i on

i nfor NabL @BebB 1N HeReTe thfe e dseadiyngcppaeedyr e inBegausehei n the
establ i shed | oadi ng technolog%i the amunition is not axially displaced

bef on ePfERcARKG RO BASECIPD LREL S hr HOWEFEEri A eh &8¢ FAg TAES i nfrar ed

coupl i Hecekgrg%gt Aty e siiicaling dlashlgaceabl enirdrakéebnt goke able to
approach the data interface 13a sufficiently closely for the optronic data
t r ansngskdplen selie lddrese i a KOIFadilng PLoBEEhr 00BN £t REre is

short e, apuuaRt 1,90, Al ah pulid nQeihelgss o3hi bl kedUhbealingni ficant
interventrons inthe construction of the weapon. | This probl'emis overcone
if, acepetiemg to a refinenent of the present invention, as also shown in
the drawing, a ring 15 is provided as the thrust bearing for receiving the
coupling elenent of the infrared transm ssion path, whose internal dianeter
i s bet eeagrhe iswmlal estcoand ddid |sysdest iditamsher Susk .t Waifclisés12, which is

From (BBCE PABEERAa™ 1016 ToHeE SATE GBTer ko ey MeTRAUL pr obl ers. 8
information to be input incductively in addition to the
typical fuse-setting presets, could be considered.
Fowever, the installation space under the fuse ogive is
insufficient for two inductive coupling systems to be

) operated separately; this does not even consider the
problems of interference-free separate operation of two
systems which are inductively coupled becazuse of the
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 BIl,
also does not represent an achievable solution, at least

for existing ammunition. This is because a reliable, rapid

information connection to the electronic assembly in the



The infrared data interface 13b is then accessible not in the flattened tip
19, but rather in the truncated cone lateral surface of the cap 11 for
supplying nodul ated IR radiation, for which the ring 15 is equi pped with at
| east one emitting coupling elenment 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 rrowt r i nsnkSsi PRy pat hs operat ed
in par@PeR bt 87 nhiR g§§8F§$egh§s?$?§a?§gl%rgéﬁﬁgéﬁé§2%§%uﬁ?éfence of the
ring 1Surpéskpr geispembyr eoanpkesmalempnosdded fetrehétinberiace 13b and
the coupling elenment 16, it is suféicient .becagsgegf the smal |

i nst al $4iF AN GpABBLEAEREN nPPfieTRGEET 15°7FPEEFP, 1 B%Provi de only one data
interfacgs4L3hctW8hl e alicheapkotheeeoaouplpngnel emeot shé6 are distributed
uniformy around the ring 15. The typi.cal inducti¥gﬁfuse segtigg is 110t

sui t abbecf ertadrnéwpedgihentset 6O8KEEK Of hEUPBL ¥ "ExtBAt *BF Ui anshi ssion. at

leaSt.f8ﬁ1§C§E9W|Eggnggt%o%&a%iﬁﬂﬁe&i§H”the§§€§es@tt&hg data processing
capacity in regard to the transm ssion speed. In _contrast, the rapid
i nf r ar edtrodoseids shonngl itdes leaddmgl srecaeraew eBgraHeE 0Pt F8Bat a sets

supplied _for . .the.functional iportant initialii k@Rl Bli@emati on for
satelIFP@pﬁééﬁgiﬁfgnFeﬁgﬁ%ﬁh%gﬁggog %t%gb?ﬁ%ér gggkf%beand the coupling

el emenget6iage cepehilldity outstadet mansteiived withoutTAaterdrEench a noder n
artillery fuse 12, particularly having a braking fuse function, to be able
to supply2BYs{CG§ie-i cantly | arger data quantity than the fuse-setting
information to be transmtted inductively in the course of the | oading

procedure of the howitzer for firi .amunition 9 qui .t h such
fuses 12, rgeeerdiisy ph &@L?ﬁpl%?q%gﬂoé’lsi’z&}'ieor?ﬁer? 6‘%%{%‘?’%(39‘#\39? satellite

navi gat i;o0n QR PR 4 H6 AHRIN L) Wbjddt RE ided noaldblst ite filipgementhe fuse 12
i's equi pped according to the present inventiaon, ?gg%pdiéé%flégtened radonme
tip layater retaeplvéioh 5w §igandrioy sgkaesd i BFER I formof a

recei vi.ng di,0de SENSidi Mg, d &y dHfdny @Ml Serdinal id¥Eodeorcaxaindimg \df whi ch the
i nitial"Zation information for the satellite navigation receiver nmay be
suppl i et eoptmumiicdldry fromlihd HowitiFae + Patd SRR V& REXSt ting

i nformation, but. without ] 110G d 47 Prsfedpblos  howevari za tdranscei ver
inter?gfé 135558 st %% |n'§ e cone mantel region of the fuse cap 11
whi ch werles ficaget harpid t9e wl 1t suprofednii ki Pite R¥Ehscei ver coupl i ng

el ements 16 on a ring 1 operat e i.dir.ectiona i Pt tding hrough
whi ch ldﬁéwataﬁlpoﬁ%rb?bo?ae&esé#%?pﬁffegé atlaé t pilnds}ié?isi on. r 10lnd Pat ent

C ai ms M3t Hre & dETh sised 1indudtuses (e fart B¥Ng | irrshargRM % on, which

ey bec%e%he loading procedure in this way.

This object is achieved according to the present invention
, by the combination of essential features cited in the main
claim. According to this claim, an infrared data interface
in the form of at least one IR receiver, which is connected
to the navigation electronics with its satellite navigation
receiver and a satellite antenna, as is described in
greater detail in DE 10037886 A, for example, is 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



in*the course of its |oading procedure via a coupling coil positioned
inside its cap (11), which is shaped like a hol'low truncated cone,
.~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 formof prediction data as initjalization information
for saebtiectivaveynthonetof benfizRHCOnt HORFRE THet antifitF on after firing.
2. 1Tmhg%§f&g¥fording to Claim1, characterized in that a data interface
(13a) I1s positioned centrally behind the flattened tip (14) of the fuse (
12 ) . 3. The fuse according to CQaiml, characterized in that a data

interface (13b) |s.positioned in.the r e ap, (11). 9.
The fu eééﬁ%?%?hglggea%é$ﬁ1g?ac %?ag géﬁé@%n?% %ﬂgxd%§$%£€Fﬁ1%3, whi ch may
be pl ageshoarthetesp fAlihehfvilhgwatgl eastheneasbupbf nghel ehepie (16) f or

communication with the data interface_(13Db | Vi The fuse
accor dt hgPIs ?ngﬂ?QQIEHéPQCtgﬁﬂigdﬁ?ﬁ ?h%%m%¥ffgé§té€§€%e%%%ﬁ% }ng

el emeny se; 16dware Prsi thevedigi Skhaputielli ke oantrtheated cuofier emge of the
ring (15). 6. The fuse according to one of the preceding clains,

charact®fi 9RdeFR-t hat the comunication between data interfaces (13) and

coupling elenents (16) is perforned bidirectionally via transceivers. a 1l
12
At least one infrared data interface 13a and/or 13b 1is

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 installed 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 procedure in the howitzer is ensured, while
a preferably pulse-frequency-modulated transmission of
initialization information for the satellite navigation is
performed simultaneously 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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.~]ca]ca]ca] ca]ca]ca]cal]cRa]ca]ca]caleE | X (Onuf gpt
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course of the loading procedure, this requires a 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
procedure, even ii there is shorter ammunition, which would
nonetheless still require significant interventions in the

construction of the weapon.

This problem is overcome if, according to a refinement of
the present invention, as also 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 modulated IR

radiation, for which the ring 15 is eqguipped 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 l6 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
j  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 functicn, to be able to supply a
significantly larger data guantity than the fuse-setting
information to be transmitted inductively in the course of

the locading procedure of the howitzer for firing ammunition

9
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board the ammunition during its ballistic flight, the fuse
12 is equipped according to the present invention, behind
its flattened radome tip 14, for example, with an infrared
data inte;face_lB in the form of a receiving dicde
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 data transmission.

10
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What is claimed is:

1. A fuse (12) for artillery ammunition, which may be set
in the course of its loading procedure via a coupling
coii 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
prediction data as initialization information for
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) 1is

positioned in the lateral surface of the cap (11).

4. The fuse according to Claim 3,
characterized in that a ring (15), which mey 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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(16) are positioned distributed arocund the

circumference of the ring (15).

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

performed bidirectionally wvia transceilvers.
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