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The invention relates to an apparatus_for measurenent

of el ectromagneti cfi el dsonand/ or wi t hina~10 progranm ng devi ce whi ch,
for exanple, is included on the nuzzle of a tube weapon, in

particul ar WA HeladtirerRHieHppdiat W1 progr anmi ng device for

an air bursty amidizon BB that is to say having a foehgdriestoll
appl iance on a nmeasurenent and programm ng basis. 15 The measurenent
apparatus can neasure fields and/or signals fromthe programm ng
coil, thus making it programm ng DESCRIBTIOM 20 programm ng coil,
W th of 2

Apparatus and methed for programming a projectile

The invention relates to an apparatus for measurement
of electromagnetic fields on and/or within a
10 programming device which, for example, is included on
the muzzlie of a tube weapon, in particular having a
measurement apparatus on a programming device for an
air burst munition (ABM), that is to say having a field
test appliance on a measurement and programming basis.
15 The measurement apparatus can measure fields and/or
signals from the programming coil, thus making it
possible to check the «correct operation of the
programming coil, the programming signal and the time
correlation with the projectile, as well as the
20 programming of a projectile itself. In special cases,
these wvalues can then be taken into account for the

programming of the projectile.

For the purposes of the present description, the term a
25 tube weapon means both guns and rocket launch tubes.
The term projectile is intended to mean all airborne
vehicles which can be launched or fired from a weapon
barrel, that 1is to say ballistic projectiles and
projectiles which at least partially propel themselves.
30 The term ballistic projectiles means normal
conventional projectiles which detconate on impact, such
as projectiles which can be fuzed and/or programmed,
and, for example, detonate in flight. The projectiles
may be spin-stabilized and/or fin-stabilized and may,
35 for example, be in the form of discarding sabot
projectiles, primary projectiles which carry a
plurality of secondary projectiles in them, or exercise

projectiles with a core and casing.



of the progranm ng signal and the the projectile, as well as
projectile itself. In special cases, these values can then be taken
into account for the programm ng of the grgjectile. For the purposes
of the present description, the terma 25 tube weapon neans both guns
and rocket |aunch tubes. The termprojectile is intended to nmean al
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exanpl e, .detonate in flight. The ojectil may _be_ spi_n-stabj.l i z
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hit-point position are dependent, inter .alia, on the Vo v iLty.
However, pr el set Khow %ﬁa@ gf’ F‘h@rr?ﬂzezqt;lveel]b%i%/&?/g Fg f%lhg%vey the
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projectile in order to acﬁl eve the ‘desired weapon effect depends on
the muzzPe \AIbdiSy , LapperHaltfiZd el RS Venal S E&pends on t he
wei ght 15 and the tenperature of the propellant charge. A theoretical

muzzl e velocity Vo(theor.)can be
A ythe re gca muzzle velocity Vg(theor.) can be

determined by calculation if all the relevant data
relating to the weapon, the weapon barrel and the
20 projectile to be fired or launched is known. However,
the muzzle velocity Vy differs from the theoretically
calculated muzzle velocity Vy(theor.). In addition, the
Vo velocity is reduced as a consequence of weapon barrel
wear. Therefore, the actual muzzle velocity 1is
25 preferably in each case measured on firing, in order to
correct the azimuth and elevation of the weapon barrel
as necessary for the target to be attacked, and/or in
order to appropriately program the projectile, cor at
least the subsequent projectiles.
30
An airburst munition {(ABM) is a munition type which
breaks up during the flight phase without any need to
strike a target object or to be in the vicinity of a
target object. For this purpose, a sultable mechanism
35 1is used to fire a breazk-up charge within this munition
and to cause it to explode. If the muzzle velocity of
the ABM 1is known sufficiently accurately, the desired

range can be determined wvia an indication of a time



determ ned by calculation if all the relevant data relating to the
weapon, the weapon barrel and the 20 projectile to be fired or

| aunched i s known. However, the nuzzle velocity Vo differs fromthe
theoretically cal cul ated nuzzle velocity’Vo(theor.). In addition, the
Vo velocity is reduced as a consequence of weapon barrel wear.
Ther ef ore, tdeteactwial chmizizé ebvehbeupychsrgé peefietabbydi noedeh fdasel
measur ed on J30dn0,1 ddy Qigler e Ao CARESEL. ! MBeAZI,OUL Noand glevation of
the weapon barrel as neceSsary for the target to be attacked, and/or
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For this purqoiseciersiidahleadyechani sm 35 is used to fire a break-up
charge within this nmunition and to cause it to explode. |If the nuzzle
vel ocity of the ABMis known sufficiently accurately, the desired
range can bé/adsit®ran negpairatarseisndi eati onmethadsi neare 3 kncafrt er for
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accuracy. EP 0 108 973 Bl. In this case, two coils are used,
which are arranged at a known distance from one
another, to be precise after the exit cross section of
15 the weapon barrel, seen in the direction of flight of
the projectile. These coils and the distance between
them form a measurement base path. The coils are in
general arranged at least approximately concentrically
with respect to the longitudinal axis of the weapon
20 Dbarrel, and their internal diameter 1is somewhat larger
than the calibre of the weapon barrel. The coils are
connected to current sources, thus resulting in a
magnetic field in the area of each coil, and an induced
voltage can be tapped off as the projectile passes
25 through. While a projectile is flying through the area
of the coils, the magnetic field is disturbed, and the
voltage which can be tapped off changes as a function
of the relative position of the projectile with respect
to the coll. CH 691 143 A5 deals with the same subject.
30
Therefore, if the Vo of the individual projectile is
determined at the muzzle of the gun, then, after the
appropriate break-up time has been calculated, this
value can be programmed into the projectile wvia a
35 programming unit, which is loccated downstream in the
direction of the projectile flight path, as a result of
which the projectile 1is broken up by the break-up

charge at the desired point. One such system is known,



Vari ous appar atuses and net hods are known for neasurenent of the
actual Vo velocity. Frequently, the 10 neasurenent of the Vo velocity
is based on a gate principle. A Vo neasugjenent such as this is known

fromEP O 108 973 Bl. In this case, two coils are used, which are
arranged at a known di stance from one anoth to be grecise after
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the gun, then, after the appropriate break-up tine has been
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known, 15 4EP 0 467 055 Al, to transmit at least 12 bits from the
transmission coil of the programming device to the
receiving coil in the projectile. By way of example, in
the case of a muzzle velocity of 1200 m/s, the
receiving c¢oil 1in the projectile passes by the
20 transmission coil, which 1is attached to the weapon
barrel muzzle, in a relatively short time, as a result
of which only a short time 1s available for
transmission of the information from the transmission
coil to the receiving coil. At the same time, the
25 transmission time window must be chosen such that the
projectile is located within the transmission coil at

that time.

The invention 1is based on the object o©of providing an
30 apparatus which can be used for accurate programming

while a shot is being fired.

The object is achieved by the features of Patent Claim
1. Advantageous refinements are reflected in the

35 dependent claims. A method is specified by the features
of Patent Claim 9.



for exanple, fromEP O 802 390 Al, EP 0 802 392 Al and EP 0 802 391
Al. In this case, the projectile passes through a neasurenent path in
the area of the nuzzle, which nmeasurenent path is formed by two coils
arranged 5 one behind the other, and produces a tinme-dependent
vol tage signal in each of these coils. If the distance between the
coils is kndheg tiheeptdjpactise basdagti by clme b ddet eohi ndedliony t lidse
signal s. The. apprapri up. ki C I &Qyput i.on
unit, and 1g:|s p(%ggrg’#rregrcg%g{l ofrgﬁgkfllgES?EQQﬁ?ﬂF col il
order to MalkRE 93 31 D élgaaéetalt et ﬁrretlrraﬁze§0ﬁféﬁlafcéézra| riL Tl fCﬂ?@
projectile wiidy é&&aﬂ?sééedeaqcuﬁﬁCVhelbrb%r@ﬁ&&%@a&ﬁi ac Qb kogite
EP 0 467 055 A ran mt at Iea%t |ts from

the teac of 1
the t rang gsq fgm Fhep 19 pPSgr‘%ﬁﬁﬁ R hetr ‘?V| fi§ 165 |

in the projectidice: Byiwnalef examl e;,he n @mg&ammfg a mztzll € This
vel ocity of e._rec V|ng LD the rO]ECtI| passe y
the 20 tran§ﬁ%%§ﬁ%ﬁ”ébllcaﬂhlgh i's 8 tac%e%n 1t he ﬁ%ﬁﬁ%ﬁl aﬁ?bl%h%
muzzle, in @ncejraatmmﬂeig/ sHor tmed sweremsna meLsmratm abcehdongyta Shert
tine is avai 'xﬁﬁérfa . ﬁ@ﬁ%é?rﬁéf@“mgfce%h‘it' 'Ho%fél%l'eontcﬁ rQﬂ%héetgct

transm ssi on col e recelving col he sane tine

transm $8i oSG BANTRoW Helds bEreRoden tog&h qqmort%%r%‘f ekhel évps

| ocat ed Wi t Ridaddig tdangai sshen dqgrtlur@tant:@atfltellm whidtheatfiVent icee
i s based on the object OfﬁﬁrOVIdIQ% SO tus whi ch can_be_used
ST

for accurat &Y ogfatihg ThAm &hs ?F@SreThéjbb}%cPl?Q
achi eved bypdmsﬂhkﬁLma5chbcRﬂﬁﬂﬂ éhaunel1n&mmmﬁa@mmMBt£dmnémemLs

fl
B ot ore b ek PE IoRRRICN AL oo DB NS REEL LSS Bf
i dea of leheckilfghting champets op@ﬂl@tsmnam tthie theggrianmiurpess | whithe

programm ng girgnal ahd thebé|ne %%&%%'at'qmﬁ%tf‘tQ@c@ﬁﬁteCt'Bﬁréﬁg
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i nfl uences whiGh.Gam _now be taken into account during progranm ng.
Adm ttedly, test devices which can detect fields and signals of a
programm ng coil are al ready known, for exanple by the term > base
test apphi anee ckder to implement the idea within the scope of an

existing programming device, for example in the area of
the muzzle of a tube weapon and preferably even on the
programming coil for the munition itself, an additional
measurement apparatus is provided, that is independent
30 of the programming coil, can detect the signals which
are present in the area of the programming coil, and in
particular the signals emitted by the programming coil,
and can pass these to a measurement evaluation device.
The system is designed as a purely passive system.
35
In the simplest case, this measurement apparatus may
consist of a coil having one or more turns around the

muzzle opening of the tube weapon. The «coil is



20 but these are restricted to | aboratory environnents, that is to
say they do not neasure the situation of a real shot, and the
possi bl e correction associated therewithg 25 In order to inplenent
the idea within the scope of an existing progranmm ng device, for
exanple in the area of the nuzzle of a tube weapon and preferably
even on the Pigrina hy cePPresFethd Imi fiofaReRer 1Y aknaudi t5iHsL
measur ement appareing 415d ps dyhdedprbbatsifgl adepeadefio r3@ @fndike via
programm ng coil, can detect the signals which are present in the
area of the Prograri My Cot?  and in particul ar the signals enitted
by the programm ng coil, and can pass these to a neasurenent

eval uati gn dﬁ%’% C& 11 NEs Sg!?%f‘é'}éél egbg%goﬁédasBHEeanE?S%hV%q%V%ﬁl%m
35 In the sinpleSt case,” this neasurenen agparatus may ‘consi st of a
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Lo det etl ST BnePl HGRES: IR IFIGI TS h eher BRFBFE1 narevt FhRE
t he programbegpoeilt id@ewi t buaside filet d mettrddgich. sEoeethng puf pades
they nust b ]Rﬂf@ﬁ#ﬁ it-side the netallic screening of the

progranning%%0| ) gﬁﬂdﬁggf of coil turns nmay be one or nore. Since
the 15 nunber of turns influences the response tine of the coil, the

turns are chggem@dhe,paghs1okuirhe lankOrad et Abrkhe ssngeal: Heo
be deteﬁéed. The fastest responsg{behaV|our is achieved with a_single
1
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non- conductive naterial should be . ,

20 a plurality of windings - the best solution should in
each case be chosen depending on the signal strength
and the gradient. The windings may either be in the
form of wire in a surrounding structure or,
alternatively and particularly preferably, may be

25 implemented in the form of a printed circuit board

("print"}.

An electrically non-conductive material should be
provided for the material surrounding the coil, for
30 example non-conductive plastics or epoxy materials. At
the same time, it is advantageous for this material to
have low density, which therefore means only a small
additional mass in the area of the muzzle since, as is
known, additional masses in the nuzzle area influence

35 the dynamic and static behaviour of the tube weapon.

The measurement apparatus can be attached to the

programming coil assembly via an adhesive joint, a push



provided for the material surrounding the coil, for 30 exanple

non- conducti ve plastics or epoxy materials. At the sane tine, it is
advant ageous for this material to have l.ow density, which therefore
means only a snmall additional mass in the area of the nuzzle since,
as is known, additional nmasses in the nuzzle area influence 35 the
dynam ¢ and jstiati cobehlbse cas af ptrhetédbembedpoant on7a- spoifateor Tekse
as a printed amodix - - ifi.onj can be

consi dered i%n manS/J m@s.ﬂﬁh?}sé%iﬁ%s%r%tlgf%a 432%:1% ‘the further
advant ages of 5 a good signal evaluation capability: bit patterns and
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tests, that is to _say whether correct bits haye peen set.
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t he base characteristic ring acceptance firing.” A nmeasurenent
appar at 48 | 06t ot eRTRAFEANLET| Fidedcdn Rendefirashefirbng actual

progr am ng Aasirg; .f ofnt heg2Bepredrani g Qfna PaALeCle tllHeshbeh
can detect the fields and/or signals whjch emsrgge/ Qriginate froma
progr ammi ng €6 IPTAHREIRGE BRFEJ CH Al MR PR EFaFd&Cedttr ails 1S
eval uati on dedidcess andretwdirédencal saoche mmder@avajiale=dlorup in the
programm ng .t he gjectile. This 25 therefore, makes it passible naqt
Iy 4o mmkd e e 1 T He T o Or Spes atf ot PEREE RSP Srmehg
coi | aslsuchn btuhealmmitodnid eppdt Torr docuestatieon tdfs the base
el ectroni caldng ResSi Al 30 g1h8 et on wd leihe gxpl ai ned in nore
detail with reference tol one ex&#l arypcétnt?o imelnt n?r(ld with a draw ng,
in which: Figure 1 shows a |ongitudinal section through a

35nmeasur enent s PF QgERMEPG=dayYige iacCordhfgeliowhienpridr iakluded
on a measurement and pregramming basis for the

20 programming of a projectile (13), which can detect the
fields and/or signals which emerge/originate from a
programming coil. These "detected” values are evaluated

in an evaluation device, and can then also be made

available for programming the projectile. This

25 therefore makes it possible not only to make decisions

on the method of operation of the programming coil as

such, but also to implement corrections, when this is

electronically possible.

30 The invention will be explained in more detail with
reference to one exemplary embodiment and with a

drawing, in which:

Figure 1 shows & longitudinal section through a
35 measurement and programming device according

to the prior art,



- 8 - Figure 2 shows a sectional illustration of a first enbodi nent
of a neasurenent apparatus for nmeasurenent of the field and/or of the

signals of at least the coil of the 5Sprogranm ng device, Figure 3
shows a sectional illustration of a second enbodi nent, 10 Figure 4
shows a sectional illustration of a third enbodi nent, and Figure 5
shows a sectivhaei4| uheuti oh Secdirdthel léHBodrieRT. 25 HF guriest

shows a supporting tubgnzfdindmeh 5 att aghedaaeordi npgo-dthes prigr
art to the muzzle of a gun barreé 13fang cons'stf of _t pee parts 21,
22, 23. Annular coils P25t h8' ne §lﬁrerf{9]rﬁ bt FHE/9B pPdj edtid e
velocity are arranged fefnvekn the fiasst Aactst2]l and t lkeisecond ardieor
third paets 22, 23. A gptsﬂ:jﬁ l on 127, which is held in a coil
f or mer ZE, i's attacheoélgo e ﬁ?r%&gia#?’ 23 - also referred to as the
programm ng part. Lines 28, 29 are provided for

Figure 3 shows &a sectional illustration of a second

embodiment,

10 Figure 4 shows a sectional illustration o¢f a third

embodiment, and

Figure 5 shows a sectional illustration of a further
embodiment.
15
Figure 1 shows a supporting tube 20, which is attached
according to the prior art to the muzzle of a gun
barrel 13 and consists of three parts 21, 22, 23.
Annular coils 24, 25 for the measurement of the
20 projectile velocity are arranged between the first part
21 and the second and/or third parts 22, 23. A
transmission coil 27, which is held in a coil former
26, 1is attached to the third part 23 - also referred to
as the programming part. Lines 28, 29 are provided for
25 feeding the annular coils. Soft-iron bars 30 are
arranged on the circumference of the supporting tube
20, for screening against magnetic fields which
interfere with the measurement. The projectile 18 has a
receiving coil 31, which is connected to a time fuse 34
30 wvia a filter 32 and a counter 33. When the projectile
18 passes through the two annular coils 24, 25, a pulse
is produced at shert successive iIintervals in each
annular coil., These pulses are fed to an evaluation
circuit (not illustrated), 1in which the projectile
35 velocity is calculated from the time interval between
the pulses and the distance a between the annular coils
24, 25. The projectile velocity is used to calculate a

break-up time, which is transmitted inductively to the



25 feeding the annular coils. Soft-iron bars 30 are arranged on the
ci rcunference of the supporting tube 20, for screening against
magnetic fields which interfere with the neasurement. The projectile
18 has a receiving coil 31, which is conhected to a tinme fuse 34 30
via a filter 32 and a counter 33. Wen the projectile 18 passes
t hr ough t he tageianing arcebl | s324, 125, aa mUs®bIse prbdusedwhilshoithe
successive i : S A Ny gae | | p fed an
eval uati on é?$%ﬁ%?k§ﬁ%tl?l?Es?@%ﬁé@?,Q?Hkﬁﬁggﬁﬁﬁﬁegﬁggﬁgg%?f563gbgl
velocity is %l cil % rion e thaCqHitaw al? setGveen the pul ses and
t he di stance a between the annular coils 24, 25. The projectile

' s transmtted

Vol o0t gl e Chepkate 3 bR e M) ol pyranemied
projectile I8 i sacguassiimg t hwoughet hentemnsanh sSsi i adidls 2Zasiey otdés
to set the %%H¥£&13§r§%fng represents the muzzle 11 of the tube
weapon, which is formed by & compcnent 1 which extends
in a circular form around the barrel centre axis 2. At
10 least one winding 5 of the measurement apparatus 10 is
incorporated within an electrically non-conductive
attachment ring 4. The ring 4 is preferably adhesively
bonded to the end surface of the tube-weapon muzzle,
and in the process isolates the winding 5 from the
15 electrically conductive closure cap 3 on the tube

weapon.

Figure 3 describes a second embodiment of the apparatus
10" according to the invention. In this case, this
20 section drawing represents the muzzle 11 of the tube
weapon, which is formed by the component 1 which
extends in a circular shape around the barrel centre
axis 2. At least one winding 5 of the measurement
apparatus 10 is incorporated within an electrically
25 non-conductive attachment ring 12. The ring 12 is
equipped with an enlarged area, in order to improve the
adhesive joint to the component 1 and the closure cap 3

on the tube weapon.

30 Figure 4 describes a third embodiment of the apparatus
according to the invention. In this case, the
attachment ring 14 is in the form of a cap which can be
placed over the muzzle 10 of the tube weapon. This
improves the mechanical retention of the measurement

35 apparatus 5 according to the invention on the tube
weapon further in comparison to the previous

embodiments.



5 Figure 2 describes a first enbodi nent of the apparatus 10 accordi ng
to the invention. In this case, this section drawing represents the
muzzl e 11 of the tube weapon, which is figraed by a conponent 1 which
extends in a circular formaround the barrel centre axis 2. At 10

| east one wi nding 5 of the nmeasurenent apparatus, 10_is_incorporate
within an el'ed@%i%ar yiRdArEBRAUG i \#euaitgach%ml?%@rlﬁ TG

i s preferablamasthhiasdviel y£ bondedpparbbesendcsutfiage tef thire inueertieanon
nmuzzl e, and in e _process isolates.the winding.,5 fromthe. 15

el ectrical l %o%gﬁéﬂgﬁf%ﬂogufggéigq?ﬁwF¥%%kt%be:W%agéﬁ urgtad
descri bes a siecondrenbotl nenndohgt He appariatas 49' aapcondieng dig atig
invention. In.this c , thi tion graw r ents 484
nuzzle 1 (ﬁﬁaﬁi}fupg§ﬁkapg%ﬁaéﬁ?§ﬁeisq$%g%eghgg tﬁ@igﬁnp%%ént fcal
whi ch ext end®°EE ¥ cUPaRSsWapee BrOuRESERE 194t ePf cEREr @tdacimentag
| east one wWinding 250f they MERSUREMEBbeRRRARANYS 1&bihiSe d KT PORAL €6
within an electrical [ 5 non-conductive attachnent ring 12. The ring
12 i's equi pp%‘eﬁW%W%% Yja‘f%]e]dgar ea, in order to inprove the.
adhesive joint to the conponent 1 and the closure cap 3 on the tube
neapon. |30 Fhaur . 4, descrl bes, gLl L epbodiazl, ol (hg apparALS ;o
accordi% to e TAVERtToR IACTRATS case, KB4 Fachnenf ring 14 i's
in the formmfezeodHpl whithl eded ben ptacedregepft ibempzodeaidiof tced 1
tube weapon.,-Thi § i NpLoyes; d h%e“r!%_%*ﬂa”&}?é' Jnfiliadd Ogiﬁka&@,e from the
measur enent 35 apparatus 5 according fo the invention on the tube
weapon f urt Heransieoriit | 86n HEE ARETENSVi SRisl efBodidishtso passo them
Figure 5 descyitbes avhoubthonpakkiiedl ard.y mef peseth epbedisierts @fan
t he appigatu according to the jnvention. lE this case, .a conguc% r
track 5% in fRAhiof Beci ot aredoi Fwi ABPNgPESIFPBVI-G8d &S a the
printed cirquidjeéctildi 13t h¢cattachieni.riltg by wahe el dotfarmaltion

connecti ng 6 bej ng S t tachpent . ri

bei ng operagﬁggﬁygggnkchgg ?%QQ%%E§§{JQ$|%%EH%€ig§ %8??§%dﬁ%§ﬁﬂ¥%g
addi ti onal reEEislurdheran dppaterigedO, which is preferably included in
the area of the programming coil 27, is used to detect the emtted
signals fromthe transm ssion or programmng coil 27, and to_ pass

t hem t 02Phe Evattiai¢bh- Heviert 16haTheRt 8sBFENELPLEsHRYs 28R PS5 tiRed
?I so be i ncl)ﬂtchladté@tm@ Eh@gh?@@u&@_rr@htt ra3|a>i|c1_rsnj 2LL Qﬁ,léltr}:oalghf the
correction N _any case,.information relating to t met 0
oper ati on of ST byl MY cbf | 139OUARCHLY adF Poear D61F ren that
sel f - evi dentfdrhategthirsy prievgypberamyiral socoblke 2ised for testing the
measurenent coils 24, 25, although the design conplexity is

undoubt edly greater here than that for testing the programm ng coi
27.



PATENT CLAI M5 1. Appar at usfor progranm ngapr ogramabl e projectile (13)
havi ng at | east one progranmng 5 coil (27), characterized in that a
nmeasur enment apparatus (10, 10') is |ncI#geg, whi ch detects the fields
and/ or signals which enmerge/originate fromthe programm ng coil (27)
and is electrically connected to an eval uation device (11) which
10eval uat es these detected val uesPAPENApPBREYSGS according to daim1l
characterized in that the detected val ues can al so be nade avail abl e
as correction values for the programm ng 150f the projectile (13£ 3.
Appar at us aclcor diffRPAE %I m Fo8r 2, PEPRFHERERY zed d n t RACIrREMable

measur ement appar, dﬁsec(t]i()_l)e cqnsi Stﬁa‘@in@ cai | 1683t Wdre O@J@o FafRi8g
turns aropund the ZOq?zz openh ? %% % t he t%gHameap

Appar at us accor diStg dirm £P8FasteEhardct B % n & hieasggegent
conductor track @@ganatudmef&wni@f aiei ictitdedj | wiaiodi dgrethe the

measur enent apparalii 25(10d. 1 810,408 AR Ofn 2-PL) O oG ELECUEL LS.

Appar at us accord|ng 0 one efrzéd int
the measurenent dfsar #negrarming)' cdid pri@fier abing | dsat edestichcahaty,

on the 30one hand,oide 486 NQY QﬁYefe&QFuyﬁPéétVHE%EQeOP?@hvg Qhithe
barrel nuzzle. 6. Apparatus according to one of O ains

charact&fi zed i n RIS SR SfERCtEshaEEURS -35 (10) |s |ncluded

in an attachnment ring (4, 12, 14, 15) which can preferably be

adhesivel y bondeq o the end syrface of the, [ube- wegpon mizzle., .,
that the detected wvalues can also be made
available as correction values for the programming

15 of the projectile {(13).

3. Apparatus according to Claim 1 or 2, characterized
in that the measurement apparatus (1C) consists of
a coill (5) with one or more turns arocund the

20 muzzle opening (11) of the tube weapon.

4. Apparatus according to Claim 1 or 2, characterized
in that, as a conductor track (5') in the form of
a circuit coil winding, the measurement apparatus

25 (10') is in the form of a printed circuit.

5. Apparatus according to one c¢f Claims 1 to 4,
characterized in that the measurement apparatus

(10, 10') is preferably located such that, on the

30 one hand, 1t does not cover the unobstructed

opening of the barrel muzzle.

6. Apparatus according to one of Claims 1 to 5,
characterized in that the measurement apparatus

35 (10) is included in an attachment ring (4, 12, 14,
15) which can preferably be adhesively bonded to

the end surface of the tube-weapon muzzle.



- 12 - 7. Apparatus according to Claim6, characterized in that the
attachnment ring (12) is equipped with an enlarged area. 5 8. Appar at us
according to Claim6, characterized in ghat the attachnment ring (14,
15) is in the formof a cap. 9. Method for prograrmi ng a progranmabl e
projectile 10( 13) havi ntg at | east ,one ranmm ng cojl (27)
characterizeld i n ARRATH %aéﬁ?@ﬁ@ﬁpgaﬂ%é %m(l tbay BEFE(’:ng in
fields and/or signedts wheéchtesehgeher irginrat el f romtlaqupgﬂamﬂtrmg an
coil (27) and then eval uates them in an eval uation device 15(11). 10.
Appar at us accordﬁ{t}le ?flzfl 9, characterized in that the val ues can
al so be nmade avail abl e as correcti on val ues for the progranmm ng of

the 20prgj ec‘é.ileéﬂg’ﬁratus according tec Claim 6, characterized in
that the attachment ring (14, 15) is in the form

of a cap.
9. Method for programming a programmable projectile
10 (13) having at least one programming coil (27),

characterized in that a measurement apparatus (10,

107) detects fields and/or signals which

emerge/originate from the programming coil (27)

and then evaluates them in an evaluation device
15 (11) .

10. Apparatus according to Claim 9, characterized in
that the wvalues can also be made available as
correction values for the programming of the

20 projectile (13).



