WO 2011/ 092023PCT/ EP2011/ 000389 1 Programmabl e Anmunition The

i nvention concerns the chall enge of programm ng a projectile during
passage through the barrel or the like. In addition, provision is

al so nade for inplenenting the transm ssion of energy to the
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amuni tion, information nust be commuri cated to the projectile -

which is to say programred into it - concerning its detonation tine
and/or flight path. In systens in which the detonation tinme is

cal culated fromthe neasured nuzzle velocity Vo, the information can
be relayed no earlier than at the nuzzle and/or in flight. If the

programm ng takes pl ace pri @‘rogﬁbrﬁiﬂdb]é ApAMmuR®icn barrel, as a
general rule the projectile flies past a progranm ng unit at the

muzzle velocity Vo and thus is in notion relative to the progranm ng
unit. A known progranmng unit is described in CH 691 143 A5. Wth
the aid of a transmtting coil, the information is transmtted
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end, t ecti has optical sensors on its circunterence.
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For Ws)ys gr%%/iggv%qgﬁﬁgﬁgﬁ)%%ﬁ% Qi?HOSBIBSQCG%CU[ated from the measured muzzle velocity
Vp, the information can be relayed no earlier than at the muzzle and/or in flight. [f the
programming takes place prior to exit from the gun barrel, as a general rule the
projectile flies past a programming unit at the muzzle velocity Vy and thus is in mation

relative to the programming unit.

A known programming unit is described in CH 691 143 A5. With the aid of a transmitting
coil, the information is transmitted inductively via a matching coil infon the projectile.
Aside from the heavy construction of the programming unit, an unshielded transmitting
coil can result in unwanted radiation, since the coil also acts as an antenna. The
radiated signal can be detected, and conclusions concerning the location of the gun can

be drawn therefrom.

A method is known from WO 2009/085064 A2 in which the programming is undertaken
by the transmission of light beams. To this end, the projectile has optical sensors on its
circumference.

DE 10 2009 024 508.1, which is not a prior publication, concerns a method for
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correcting the trajectory of a round of term nal phase-gui ded

ammuni tion, specifically with the projectile inprinting of such
projectiles or anmunition in the mediumcaliber range. It is proposed
therein to separately comruni cate with each individual projectile
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of the earth's magnetic field for the individual projectile. The
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Thus, CH 586 384 A describes a nethod in which a soft iron ring and a
ri ng- shaped permanent magnet are displaced in the direction of the
projectile axis relative to an induction coil as a result of the

| i near projectile acceleration, by which nmeans a voltage that charges
a capa 1199%8%3er at ed i n the coil. For the sake of s&IGH/FP2¢H/00389
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progr am% ng and energy transm ssion inductively and/or capacitively.
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acceleration following ignition of the propellant charge into electromagnetic energy, and

in so doing charges a storage device located in the projectile.

Thus, CH 586 384 A describes a method in which a soft iron ring and a ring-shaped
permanent magnet are displaced in the direction of the projectile axis relative to an
induction coil as a result of the linear projectile 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.



5 detonation of the projectile at a predetermned point in tinme. An

el ectrical storage device serves to supply power to the el ectronics

of the processor. In the preferred enbodi nent, this storage device
receives its energy during passage through a gun barrel and / or a
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In this context, the latter proposals already take the route of replacing prior art energy
conversion mechanisms with an energy transmission system that for its part impresses
the necessary energy on the projectile no later than during passage through the muzzle

opening.

The object of the invention is to create a projectile that allows for optimal programming

and / or optimal energy transmission with simple construction.

The object is attained through the features of claim 1 and claim 4. Advantageous

embodiments are shown in the dependent claims.

The invention is based on the idea of carrying out the programming and energy
transmission inductively and/or capacitively. To this end, the projectile contains a sensor
that receives the programming signal, as well as a processor that is electrically

connected to this sensor and that performs the programming and thereby initiates



Fig. 4/5 flowharts of the progranm ng of or of the energy

transm ssion to the round of amunition. Fig. 1 through 3 show a
projectile or round of ammunition 1 with at |east one sensor 2 for
recei vi n& a programm ng signal with the frequency f3 and/or an energg
transm¥ %ﬂil@ﬁg%a with the frequency f2. The sensor c&CHEP20H,/000389
exanple, a coil for an inductive signdl transnission and/or an
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si gnal MAtReds HemeagHieny f2 through to the storage device 5, and

al so passes the signal with the frequency f3 through to the

el ectronics unit 6. The two bandpass filters 3, 4 thus separate the
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transm ssion, the electrical paths in the projectile 1 nust be
alternately opened and closed. In the sinplest enbodinment, this is
acconplished by the switch 8 in the round of WD

2011/ 092023PCT/ EP2011/ 000389 8 amrunition. Here, too, mult

i pl e
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(corresponding to N>1: yes) before théf projectile 1 exits the
wavegui de. WD 2011/ 092023PCT/ EP2011/ 000389 9 d ains 1. Programmabl e
anmunition (1) having at | east an energy storage device (5), an
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Fig. 4/5 flowcharts of the programming of or of the energy transmission to the round of

ammunition.

Fig. 1 through 3 show a projectile or round of ammunition 1 with at least one sensor 2
for receiving a programming signal with the frequency f; and/or an energy transmission
signal with the frequency f.. The sensor can be, for example, a coil for an inductive
signal transmission and/or an electrode for a capacitive signal transmission. The
number 7 labels a detonator (electric), which is electrically connected to an electronics
unit (processor) 6 and to an energy storage device 5. The signhal with the frequency f,
supplies the energy storage device 5 with energy, and the signal with the frequency f;
programs the electronics unit 6, for example with the detonation time. The energy

storage device 5 supplies power to the electronics unit 6 and the detonator 7.

In the preferred embodiment, the energy transmission can be tuned to the signal of the
programming. In this design in Fig. 1, the programming signal with frequency f3 #f2 is
used so that the same sensor 2 can be used for both processes in order to save space.
Thus, in this preferred embodiment, only one sensor 2 is used for the programming as
well as for an energy transmission to provide energy for the storage device 5 in the
projectile 1. This is also supported by the means that the energy transmission takes
place during passage of the projectile 1 through a gun barrel, a muzzle brake, etc., and
the programming takes place chronologically after this energy transmission. It is also

possible of course to use two separate sensors and to connect them in a fixed manner.

In accordance with the preferred exemplary embodiment in Fig. 1, the energy input
(energy transmission) at the projectiie 1 takes place through the reception of a
frequency fa, and the programming takes place through the reception of a frequency fa.

Since a common receiving sensor 2 is used for both frequencies, a bandpass filter 3, 4



for receiving a signal with a frequency (f2) for an energy
transm ssion that can be routed to the energy storage device (5), and
for receiving its signal transmtted for the programmng with a
frequenc f3) and for forwarding this signal to the electronics unit
(6) foMé%ﬂ&%%g 2. Ammuni tion according to clai m 1 FCT/EP2011/000389
characterized in that two bandpass filters (3, 4) are incorporated,
wherei n one bandpass filter (3) passes. the signal with the frequency
(f2) t s Sisgrraratachwhighopagsesdbei Tgnqlsyith Mgy fieRdenen & thiewaib i she isfarage
(4) for | i ) e :
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the signal w.th the frequency (f2) is delivered to the storage device
(5), a &qf’ﬂ%c'g?'gnal with the frequency (f3) is delivered to the
electronics unit (6). 4. Method for programm ng and/or transmtting
energy to a round of ammunition (1) having at |east an enerqgy storat);e
tF]Q-Gé %@0 , a
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storage device 5 of the energy path, and Fig. 3 shows the connection of the sensor 2 to

the electronics unit 6 of the programming path.

Fig. 4 reflects the programming sequence for the condition f; # f3. Fig. 5 reflects the
programming sequence for the condition f; = f5. The structure on the weapon for the
programming and energy transmission is not shown in detail (reference is made in this

regard to the applicant’s two parallel applications).

The projectile or round of ammunition or shell 1 flies into the waveguide, which is not
shown in detail. The energy transmission to the projectile 1 within the waveguide HL1
takes place in a first step. Either the bandpass filters 3, 4 are used for this purpose, or
the control unit 8 in accordance with the exemplary embodiment in Fig. 2 and Fig. 3.
The programming, for example within the waveguide HL2, takes place next. The two
said waveguides can also be composed of one and the same waveguide. If multiple
arrangements of waveguides are present, and they are passed through sequentially
(corresponding to N>1: yes), the process is repeated. Otherwise, the projectile 1 exits

the waveguide.

If only one frequency (f; =f3} is used for the programming as well as the energy
transmission, the electrical paths in the projectile 1 must be alternately opened and

closed. In the simplest embodiment, this is accomplished by the switch 8 in the round of



WD 2011/ 092023PCT/ EP2011/ 000389 10 the signal with the frequency (f2)
is routed to the energy storage device (5), and the signal with the
frequency (f3) is routed to the electronics unit (6). 5. Method
according to claim4, characterized in that the routing takes

by msaﬁ@f%o} 014{002®¥3 ng. 6. Method according to claim 4, 5‘3@&%’%@&89
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7. Method according to one of clains 4 through 6, characterized in
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signal with frequency f3 5Storage device 6El ectronics unit 7Detonator
Fig. 2. 5Storage device 6El ectronics unit
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Claims
1. Programmable ammunition (1) having at [east an energy storage device (5), an

electronics unit (6), and a detonator (7), and also having at least one sensor (2)
- for receiving a signal with a frequency (f2) for an energy transmission that
can be routed to the energy storage device (5), and
- for receiving its signal transmitted for the programming with a frequency
(f3) and for forwarding this signal to the electronics unit (6) for

programming.

2. Ammunition according to claim 1, characterized in that two bandpass filters (3, 4)
are incorporated, wherein one bandpass filter (3) passes the signal with the
frequency (f2) through to the storage device (5), and the other bandpass filter (4)

forwards the signal with the frequency (f3) to the electronics unit (6).

3. Ammunition according to claim 1, characterized in that a control unit (8) with a
changeover switch (9) is incorporated so that the signal with the frequency (f2) is
delivered to the storage device (5), and the signal with the frequency (fs) is

delivered to the electronics unit (6).

4. Method for programming and/or transmitting energy to a round of ammunition (1)
having at least an energy storage device (5), an electronics unit (6), and a
detonator (7), and also having at least one sensor (2), characterized by the
steps:

- transmission of energy to the projectile (1) by transmitting a signal with the
frequency (f2), and

- programming of the projectile (1) by transmitting a signal with the
frequency (f3), wherein

- from the at least one sensor (2)
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- the signal with the frequency (f;) is routed to the energy storage device
(5), and
- the signal with the frequency (f3) is routed to the electronics unit (6).

5. Method according to claim 4, characterized in that the routing takes place by

means of filtering.

6. Method according to claim 4, characterized in that the routing takes place by

means of a controlled switchover.

7. Method according to one of claims 4 through 6, characterized in that both the
programming and the energy transmission take place during the passage of the
projectile (1) through a gun barrel, a muzzle brake, or the like, which is operated

as a waveguide below the cutoff frequency.
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