WD 2011/ 092024PCT/ EP2011/ 000390 DESCRI PTI ON Met hod and Devi ce for
Transmitting Energy to a Projectile The invention concerns the
problens of transmtting energy to a projectile during passage

t hrough the barrel and/ or passage through the nuzzle brake. For

progr alM@AMLAAMAS ti on, energy nust be provided to theP&IGER211/@00390
for the electronics integrated thereir and for starting of the
detonating train. For this purpose, various rounds of ammunition have
smal| batteries that supply the requisite energy. hers are
programed and supplied with eneqﬂgs¢ﬁh9ﬂemjiring. I f the energy
guantity is available continuously, Tor exanple during storage or the
process of l|oading in the weapon, undesired explosion of the
projectile may occur in the event of a malfunction in the

el ectronics. For this reason, the use of sinple energy storage

devi ces such as Mefpid fid Dievidtfor AriAyHithPR ERérgdite-a PFojbﬁtiFthS

recomended for safety reasons to provide the energy to the
projectile in close tenporal proximty to firing, for exanple after
the ignition of a propellant charge and before | eaving the nuzzle
opening of a gun barrel. This ensures that the round of amrunition
cannot Tdet mmweabton tceatérnbether erdhilemagof &ansmittiras emerggnéo gy prejguiileeduring

for this purpose. , The battery fromDE 31 5 72 Ais not activated
Lot " are SR RRSiay BE b ShdnkboRede Rinuta Ac Bulds bRk o | &
acconpl i shed by nmeans that include a nechanical tiner. The battery in

DE 199 41 301 A also is first activated b%: hi gh accel erations duri n(t]n

firi ngFor wogremmatleoamprnitiarp 0ansrgp 039t Pecaiyidadoio ithe cpraiapdte fer the

early apciBhice\thigrdids teaidin? tErtfg! &t L ERingSrdif. £aYthi

appr oxi rre‘ftrel.'f/: tvvoggeconds g‘e%%re t he eﬁdﬁc}petqﬁéﬁ?ﬁngmélti nme. hﬁ]gurpose,

i gni ti varieuspawindsr olaecomdiitign hevEnzgl bat@is at suphbr thedréquikitet eveigy.

via m@?ﬁérsca?lelpsroéjr%];n%gd ];\In(q Isﬂgplied with energy before firing. If the energy quantity is
available continuously, for example during storage or the process of loading in the
weapon, undesired explosion of the projectile may occur in the event of a malfunction in
the electronics. For this reason, the use of simple energy storage devices such as a

battery is not always appropriate.

It is thus recommended for safety reasons to provide the energy to the projectile in
close temporal proximity to firing, for example after the ignition of a propellant charge
and before leaving the muzzle opening of a gun barrel. This ensures that the round of
ammunition cannot detonate itself before firing, as it has no energy required for this

purpose.

The battery from DE 31 50 172 A is not activated until after the [projectile] has left the
gun barrel, which is accomplished by means that include a mechanical timer. The

battery in DE 199 41 301 A also is first activated by high accelerations during firing.

According to DE 488 866, a capacitor of the detonator is charged via external contacts
in the firing position. According to the teaching in DE 10 2007 007 404 A, an ignition



US 4,144,815 A describes a type of energy transm ssion device in

whi ch the gun barrel serves as a m crowave guide, so that the energy
and the data are transmtted prior to firing. A receiving antenna on
the detonator receives the radiated signal and directs it through a
changed¥Ver20dW092024 0 either a rectifier device or a fil PEIT/BE2ZOHHPMSI0
a denodul ator that filters the data ol of the incom ng signal. The
rectifier device in this design serves to produce a supply voltage,
whi ch icapatiton istahaegkd Bs ararlyhas ifelowing ghe iegd adf. munzlPEsaBatys5@/hicivisAfo say
t he supply vol i.s. proyided inductively, bef.ore.or ring.l oadi ng.
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nduct 110 cBiECGg SN of ine R HaRRE edssdhiaBld, blel nd e it
whi ch theangh aa vehdrgevehalvitehat) @sthar ecapaciifiedr dédcg esreaafingr iaktitdieas a
coil. For the sake L sa etéil’ this unit is _then provided in CH 586
889 A ﬂPFWdH'%t‘PraW%g ersshe faja gul PE NS Ingeming aigset dyedreshiisr dsvigein this
or a, i aL5He J i | [ I rs@d t age:
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si nce slgngl.cannot be controlled with exact precision. This causes the
energy charges to vary, so that the projectile is given too nuch or
even too little energy inits travel. Too little energy then has the
di sadvimDaget 60 a7 2fA nied sopsll vbitagesisnmbviged iredictiedly bafor@r during loading of
2011/ 0 2024@{ EP2011/ 000390 3 further disadvantage is the conpl ex
and th ¥onsuni ng conversi on mechani smfor converting

mechani cal energy into el ectromagnetic energy. Mrreover, with the
extreme environnental influences (shocks during firing, transverse
accel eNgO lgipwn arrddeyieen thah obiain BreopeergyIfeond e kigetic enaggy aftthe projectile.
mechani i ; 0, 10 [ : '
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cost | i accelbnation lfsltbwieg ignitoradithtippogellasip abargerintohae piran egheticeerasngy, and
make it hegvi erh Generattors in.thle B{j@ﬂ'ef{ti'e'h?fd are proposed in DE
25 18 B6¥ RoRgFhpEeErssiiage device IRFatedia ihe PIAjeF® these is the use
of piezo crystals, as proposed and inplenmented in DE 77 02 073 A, DE
25 39 541 A or DE 28 47 548 A. In this context, the |atter proposals
al r eadyhusikeHt 926 B8t/ depcribas adnethodin avhigh @ safeirgy rvenand & rgg-shaped
mechanj ' ay: I SRL QF £.0f i :

opr oo Zedna ik TnAth Ot GBUT T Wi AcBhh 2 b Hrofflle % fdklive, fo an
passag@mdubtiaugbil bhea msalt loé thepkmean grojectile acceleration, by which means a voltage

that charges a capacitor is generated in the coil. For the sake of safety, this unit is then
provided in CH 586 889 A with a transport safety device that is destroyed only by the, or

a, high acceleration during firing.

It can be a disadvantage here that the acceleration of the projectile in the gun barrel is
used, since this cannot be controlled with exact precision. This causes the energy
charges to vary, so that the projectile is given too much or even too little energy in its

travel. Too little energy then has the disadvantage that functionality is not guaranteed. A



The object of the invention is to create a systemthat allows for
optimal energy transm ssion with sinple construction. The object is
attai ned through the features of claim1 and claim?7. Advantageous
enbodi ments are shown in the dependent clains. The invention is based
on t he We018f092@34 yi ng out the energy transm ssion i nd®P&T/ERR§11/000390
and/or capacitively. It is proposed td use a wavegui de for the energy
transm ssion, since the electromagnetic field in a waveguide is
concentiugherdlisahantager ig\the canmphixsaid thusyspasararsedming eorensio eechanism

| east Qf v id nd transm t|n oupl er. for the .
transm@s CORER ieodfind! GAEH3 nle elipbafoRiinlis, Sterbyln SRR et ity e
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at t ach@mmugnitioie asstlienf buth elsprueguire baddiéonal repace dnathieoprojectitchendeniabe it
of the gggg} ng between a nuzzle brake and a gun barrel has proven to
be preTh d when a programming of the projectile or shell is

provi ded, for exanple. The signal generator (e.g., oscil I ator)
supplies a signal with a c&nstant cent er freguenc that lies belo

the |o ratptoinsthe meaigetieyesd TRPraRRISSLINRE 9Rs 2?%@&"6@%#0%% 713
geonet iy AanSltdriiftReOt thBse H @RS &f ﬁlgz&e%{a% e(scﬁ’r'obosé’d BHJj %p%ﬁ’rﬁ‘eﬂted in

mul tipl e wavegui de nodes (TE,,n where =

3, PE&?EOBM&%@Efﬁ@%ﬁ@hAIOT%QBéﬁcﬁ*‘i%nerat es eit her a carrl er
in contl nuous-wave operation (CWoperation) or a nodul ated signal.

The utilization of a wavegui de bel ow the cutoff frequency to neasure
t he nuiztrés vehiext,tthie cbétteﬁ mog@ams klready tdkeethkirsatd of mﬁm@/ pig@omlefnergy
DE 10 2006 058 373 A. Thi s, docunent QSes usi.n e.gun barrel or

| aunchEPTYSIHEN AREMATISSES 1ENGH PRGTOHIATSE R Ak 818 Tet L g Rt papreses
Wi th apfhReaekani sidr§y 6hARS ppEeétiondllachans ddilg Passag e%ﬁﬂdugwm@ B
good el ectrical ‘conductivity i's consi dered a wavegui de Prima
squareoaﬂ'ﬁ!n§ound wavegui des are widely used as a technol ogy), Whl ch,
however, is operated bel ow the cutoff frequency of the applicable
wavegui de node. However, a utilization as energy transm ssion system
is not Taeldmhaestedf the iavéntidnhér talewebtepaesystei thed allovenforooptimal energy
provision is nmade top‘gﬂdltl qnall use the wavegui de for the Vo

measur SABSITISSIRS Wb € fRes @r‘r?elf’éy transm ssi on al one. The muzzle
velocity itself preferably can be neasured or determ ned before

and/or_after the projectile. In the case of nmeasurenent before the
pr oj ect e eobiedieist aidained thegush ther fralwesueft Cleimat 1 amd elgjn of. Adeantageous

proj eCEHb%d%n%rltﬁ%F@@ﬁo&H‘ﬁ fﬁ%%b%tehﬁeﬁt'[&é gihen passing through the

wavegul de e case Of neasurenen er the projectile, the
essentlally flat or planar surface of the base is exploited, by which
means e. nea é % pl,ace |nde%eqﬁgqﬁly of the shage ofdtfpe|
tip of ﬁé”‘fﬁ“ PBd? °R Pi'des oh caa¥ing RO FEFElgs onyductively
el ect r gh@eneipacitivep). qit is pfoRRel t6 488 a WilsgLidwfgéhd EndigfIrfshission, since
rece|V|ng coupler in the wavegui de and supplied to _an analysis

devi cethesglastrammpgnaticl field ihawwavegrideds cuveniatsss e engedydirgramission
bet wveegydefh b Thére QshsFQY R fast i £ WalQuilid Sind a transmitting coupler for the

energy transmission that is supplied by a signal generator. In contrast, the projectile has
at least one sensor that receives the signal and charges a storage device in the
projectile. The waveguide for the energy transmission can be the gun barrel, the muzzle

brake, or an additional part between the end of the gun barrel and the start of the



WO 2011/ 092024PCT/ EP2011/ 000390 5 part receives the signals fromthe
oscillator, and the receiving coupler is variable and can be chosen

I ndividually as a function of the node selection of the wavegui de,

but depends on the caliber, the interior dinmensions of the wavegui de,
and t heVOr2ddL@hA2924 Furt hernore, the energy transni ssi onP§IHEB2011/000390
conbined with a programming of the prdjectile, which itself is the
subject matter of a parallel patent application. For Brogrannable

r ounds nfzzinhiakiet poaan alse e ptachad ontheend ¢fethe onvame braked Incprpdration in

Gl onal it TR EF L Blbg cREhorte Blout aRhghde 4rd Bkl iy pral®h to be
cut of f pteferrae mdiencd pidgearaping cbtbkegrueitis wr daclimzdsrohieed, fobexample. t he

programm ng i s i ndependent of the magnitude of the nuzzle velocity
Vo, the frequency should also be >0 Hz here. This has the result that
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on the programm ng. carrier wt frequency i s nodul at ed
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The trd [ ng u er now exc pord
el ect r armaips€TER, f/vihef@Im A0t he2 wavaglin eel, 2\8en. )tzhe epitgaCihd sgmlgmerator

t hr ough the wavegui de, the ectile receives si gnal
cont acBPRSSSRSIE AuFaHEE Kptet P%S-Mﬁd}wﬂm@@eon%@mm@ Sporaied
of a reggkving coupler located in the projectile. It is a matter of

course that the device for the energy transmssion is to be
i ncor porated ahead of the device for programm ng, and that the
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procee guctﬁ:l%gts'é%f g #%’Jq%n@;(ﬁ% ﬁc@‘fﬁ”‘%%‘ﬁ%tﬁé{gﬁpg ﬁgdﬁllg%gu ﬁ'%nnﬂjﬁ%
usi ng aeloement)barrpjwnhouh thmnﬁkewstdﬂradad&vknmgm frEFrImeDEr ‘HWQGQS @80375 An This
schemat;i c representati on:

tran SSi
ehe oy SRt monses 8hioedum Bl L RnkAS, Bievindion 5ets O tnd rilizzte
nmeasur praketas a Wavégdideqa me/aﬁﬂ%(ﬁéétéﬂﬁm%ﬁs&tﬁ)naﬂ@héw th3€has a wall
devel opnent with projectile progranm ng.
with very good eleétrical conductivity is considered a waveguide. Primarily square and
round waveguides are widely used as a technology), which, however, is operated below
the cutoff frequency of the applicable waveguide mode. However, a utilization as energy

fransmission system is not addressed.

In a further development of the invention, provision is made to additionally use the
waveguide for the Vo measurement and not for the energy transmission alone. The
muzzle velocity itself preferably can be measured or determined before and/or after the
projectile. In the case of measurement before the projectile, the fact is taken into
account that the tip of the projectile influences the magnetic field when passing through
the waveguide. In the case of measurement after the projectile, the essentially flat or
planar surface of the base is exploited, by which means the measurement takes place
independently of the shape of the tip of the projectile. In this process, the base
influences the electromagnetic field. In each case, this change is sensed by a receiving
coupler in the waveguide and supplied to an analysis device. Such a method is known
from WO 2009/141055 A1. The distance between a transmitting coupler, which for ifs



Fig. 1 shows an energy transm ssion system 1, here incorporated
between an end 2' of a gun barrel 2 and a nuzzle brake 3 (not a
necessary condition). The energy transm ssion system 1l consists of at
| east one waveguide 4 (and / or wavegui de segnments), and at |east of
a trandMOt201h@92®4pl er 5 that is supplied with a frequeREI/ER2GI/G390
oscillator 6. The reference nunber 7 identifies a projectile to which
energy is to be transmtted during passage through the energy
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Fig. 2 shows the energy transm ssion systeml1l fromFig. 1 in
conbination with a Vo neasurenent. In the preferred enbodi nent, the
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t hat i projegfiler e\dwforltsetﬁelsvﬁwr@a@ménmttelamﬂ @ hparallel eamrarwbayon For

comeeR A TR B G Y B Ml o
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projectiles as wel fast projectiles is always neasured

same pHeYrgyies, V\Wﬁncﬂ?el Ryojgc ma%@smwghetbpmvagyl%éh%ﬁécmggtlle recelves
trans

tho. st 205l TR IReRE el Win caBBERES ahiYel HRllce IR et o
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energy so that the storage device 9 is charged after |eaving the
waveguPdecessfullyg. 3 shows an overvi ew of the sequence of the energy
transm ssion, also in conbination with the Vo nmeasurement. If no Vo
measur enment is provi ded, only the path "energy transm ssion" is
chosenThéningentiarashall i be t¢pe)l$ine@rin 'dsta‘ilousibgt an t &@cemplasu reemsodimant with
the en ssion to take place u3| e sane wavegui de, then
Four anrpe e e EME it Refe R Bt ldet 1T ot ' he Vo
measurenent followed by the energy transm ssion, or first the energy
transm_ssion foll owed by the Vo neasurenent, or the energy
transnf&silon FPeNERBYiraRRMISSIoNGNEIENDyY respectlve Vo measurenents, or
a parallel Vo neasurenent and energy transm ssion. If the nunber of
conponent s/ wavegui des permts, the steps with the energy transm ssion
or Vo higagur etiemenergy tissmspissian aypdemih @ ginebinatmeswilimgi o rnbeswhelent,or
projectile 7 exits the wavegui de 4 and subsequently passes through
the nuzzl e brake, for exanple. Fig. 4 shows augnentation with a

progr apwy. B9 devpeeeddcham féiilgsteamg, thealeduBheg bARRERY tensiesieAmnd / or

| i kewi se use the transmtting coupler 5 that is already present for
Vo measurement,



WO 2011/ 092024PCT/ EP2011/ 000390 8 the transmtting coupler 5 or via
an additional transmtting coupler 15. An additional receiving unit
17, which is electrically connected to a receiving coupler 18 in the
wavegui de region 4, can serve to provide a test signal for the
correctWQr%Qg?/&ﬂ%Wg. WD 2011/ 092024PCT/ EP2011/ 000390 9 POTHER23011/000390
Met hod for transmitting energy to a préojectile (7) during its passage
t hrough a gun barrel (2), nuzzle brake (3), or the |like by neans of

an energy transm ssion system (1), characterized in that a frequency

(12 prggueed Do ROSbaBEREoh pogtBle larkbyRer oV | enem st on

said projectile is charged with energy, wherein
Fig. 1 shows an energy transmission system 1, here incorporated between an end 2' of
a gun barrel 2 and a muzzle brake 3 (not a necessary condition). The energy
fransmission system 1 consists of at least one waveguide 4 (and / or waveguide
segments), and at least of a transmitting coupler 5 that is supplied with a frequency f2 by
an oscillator 6. The reference number 7 identifies a projectile to which energy is to be
transmitted during passage through the energy transmission system 1. The waveguide
4 in this design can be the start 3' of the muzzle brake 3 or can be a component of the
end of the gun barrel 2. In this example, the waveguide 4 is a separate part that is

incorporated between the gun barrel 2 and the muzzie brake 3.

Fig. 2 shows the energy transmission system 1 from Fig. 1 in combination with a Vy
measurement. In the preferred embodiment, the same transmitting coupler 5 is used for
the Vy measurement. The reference number 10 indicates a receiving coupler in the
waveguide 4 that is required for the Vp measurement and that is electrically connected
to an analysis device 11. An additional oscillator 12 supplies an additicnal signal with a

frequency fy for the Vo measurement.

The mode of operation or the methed is now explained in general with reference to the
preferred embodiment from Fig. 2, which is to say in a possible combination of Vj

measurement and energy transmission:

The signal with the frequency f; is provided for the Vo measurement, and the signal with
the frequency f2 is provided for the energy transmission. Both frequencies f; and f; are
below the cutoff frequency of the relevant waveguide mode, and thus are lower than the

cutoff frequency. In addition, it can be the case that f; # f, or f1 = f2.

The frequencies f; and f; preferably are optimized for both the Vy measurement and

energy transmission when the frequency used for both the measurement and the



the inmpressing takes place entirely during passage through a

wavegui de (4) that is operated below the cutoff frequency of the

appl i cabl e wavegui de node (TE, TM. 2. Method according to claim1l,
characterized in that a Vo neasurenent of the projectile (7) can be
per f or EQ 20010A02davegui de (4) by neans of a frequency PGIYEB2H/MHO3YW
for the neasurenent. 3. Method accordi’ng to claim2, characterized in
that the appropriate electromagnetic field is excited in the

wav eguiegerqydyanssussinaftherranie s qliehisyalierdy optimabeSq tat bethelbieaneasiwsement
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(7) i nshbeldvisey e@uHde Thib) hby thee @ffecbthat thervabf slovwgergectiies] akowell e fast

pr ogr anmi.ng. and dul ated onto.ihjs carrier. frequyenc fo) can, be

e or RECSHES SAvgYS isarufnd pith o SPRIeLrogTsI b v ScAlbs R guitp fespect
clai m { tHehaHergy Bahg@ttsion. t hat the carrier of the frequency for the
programmng is nodul ated with the appropriate information for the

projectile (7), and the nodul ated signal is transmtted to the

nduct 'V Pkt (86 FRBuEE IRE patkaRe s o gf R Loty ¥ ¥aRToe
measured in a known manner before andfor after the transmission of energy. For the
energy transmission, the projectile 7 has a sensor 8 that receives the signal with the
frequency fa and charges a storage device 9 in the projectile 7. As it flies through, the
projectile 7 receives the requisite quantity of energy so that the storage device 9 is

charged after leaving the waveguide 4.

Fig. 3 shows an overview of the sequence of the energy transmission, also in
combination with the Vy measurement. If no Vo measurement is provided, only the path
“‘energy transmission” is chosen. In contrast, if the intent is for both the measurement
and the energy transmission to take place using the same waveguide, then four
different alternative methods are available: first the Vo measurement followed by the
energy transmission, or first the energy transmission followed by the Vp measurement,
or the energy transmission preceded and followed by respective Vo measurements, or a
parallel Vg, measurement and energy ftransmission. I the number of
components/waveguides permits, the steps with the energy transmission or Vj
measurement can be performed multiple times until the shell or projectile 7 exits the

waveguide 4 and subsequently passes through the muzzle brake, for example.

Fig. 4 shows augmentation with a programming device 20. In this case, said
programming device can likewise use the transmitting coupler 5 that is already present
for the Vo measurement and/or energy transmission for the programming. Preferably, an
additional signal generator 13 produces the carrier signal f3 for the programming. The
information for the shell or projectile is then modulated 14 onto said carrier signal and is

impressed on or transmitted to a receiving coupler 16 contained in the projectile 7 via



10 6. Method according to one of the clainms 1 through 5,

characterized in that the frequencies are >0 Hz. 7. Device for
transmtting energy to a projectile (7) during its passage through a
gun barrel (2) and/or muzzle brake (3) by nmeans of an energy
transm¥WOABH1D9292%4m (1), characterized by a wavegui de PHI/ER2§11/@0390
oper ated bel ow the cutoff frequency of8the applicabl e wavegui de node
(TE, TM, a transmtting coupler (5) that, during the passage of the

pr oj ecithie éra(rmnlttln@mﬁé@?ésS ar iz goeadditigna ) ransodiinedcampler $3.gAaladditional
dencor e iRy, Sl i SBEE 860 AR, SoHIHET B o5 Mol RLERIRR Y P e

pr oj ectwdvegide regionhlicgadend to poddg .. test signal for the correct programming.



8. Device according to claim7, characterized in that a transmtting
coupler (5) and at |east one receiving coupler (10) are incorporated
into the wavegui de (4) for neasuring a nuzzle velocity Vo of the
projectil eoéqo wherein an additional signal generator w
connect¥¥® 20411082024 ansmitti ng coupl er, for exanple. /582011/000390
according to claim8, characterized i ® that the transm tting coupler
used by the energy transm ssion serves as the transmtting coupler
(5). 10. Device according to one of clainms 7 through 9, characterized
in that a signal generator (13) thajgls,£onnected in signaling terns
via a nodulation unit (14) to the transmttlng coupler (5), or to an
additional transmtting coupler (15), is incorporated for progranmm ng
ecti

2ddi {1 gha - Meftd bergT gl pierh o iphusaio bt T emsbtare dusyeh a
11 [key for glih®ar@s{d), fugzlelbrake (3), or the like by means of an energy transmission
system (1), characterized in that
- a frequency (f2) produced by a signal generator (6) for the energy
transmission is impressed on the projectile (7) during its passage, by
which means said projectile is charged with energy, wherein
- the impressing takes place entirely during passage through a waveguide
{(4) that is operated below the cutoff frequency of the applicable waveguide

mode (TE, TM).

2. Method according to claim 1, characterized in that a Vy measurement of the
projectile (7) can be performed in the waveguide (4) by means of a frequency (f4)

generated for the measurement.

3. Method according to claim 2, characterized in that the appropriate
electromagnetic field is excited in the waveguide (4}, so that the frequency (f;)

can be reflected at the projectile (7) and analyzed.

4, Method according to one of the claims 1 through 3, characterized in that a
programming of the projectile (7) in the waveguide (4) by means of information
generated for the programming and modulated onto this carrier frequency (fs)

can be performed and can be transmitted thereto.

5. Method according to claim 4, characterized in that the carrier of the frequency for
the programming is modulated with the appropriate information for the projectile
(7), and the modulated signal is transmitted to the projectile (7) in a contactless

manner by means of capacitive and/or inductive coupling.



6Cscillator for energy transm ssion frequency Fig. 2: 12Cscillator
for Vo neasurenent frequency 6Gscillator for energy transm ssion
frequency f2 Fig. 3. [inrow fromleft to right, starting at the

top:] Projectile enters wavegui de no Vo? yes alternative options with
Vo meastPeidhi092024 PCT/EP2011/000390

10.

10

Method according to one of the claims 1 through 5, characterized in that the

frequencies are >0 Hz.

Device for transmitting energy to a projectile (7) during its passage through a gun
barrel (2) and/or muzzle brake (3) by means of an energy transmission system
(1), characterized by

- a waveguide (4) that is operated below the cutoff frequency of the
applicable waveguide mode (TE, TM),

- a transmitting coupler (5) that, during the passage of the projectile (7),
impresses a frequency (f;) produced by a signal generator (6) for the
energy transmission onto said projectile via a sensor (8), by which means

- a storage device (2) integrated into the projectile (7) is charged with

energy.

Device according to claim 7, characterized in that a transmitting coupler {5} and
at least one receiving coupler (10) are incorporated into the waveguide (4) for
measuring a muzzle velocity Vo of the projectile (7), wherein an additional signal

generator (12) is connected to the transmitting coupler, for example.

Device according to claim 8, characterized in that the transmitting coupler used

by the energy transmission serves as the transmitting coupler (5).

Device according to one of claims 7 through 9, characterized in that a signal
generator (13) that is connected in signaling terms via a modulation unit (14) to
the transmitting coupler (5), or to an additional transmitting coupler (15), is
incorporated for programming the projectile (7), wherein the projectile (7)

comprises an additional receiving coupler (16).
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12 Fig. 4: 13Cscillator for programm ng carrier with frequency f3
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Fig. 4:

13 Oscillator for programming carrier with frequency 3
20 Information: e.g., detonation time

14 Modulation: impression of information onto the carrier
[above arrow] test signal

17 Receiving unit



