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ABSTRACT

[0052]) A method lor programming the shattering of projectiles (G) and a weapon
(12) with a programming system (14, 16, 18). The projecliles are intended 1o
destroy a target (Z) at which they are fired along heavily curved trajectories and
are detonated at shattering points near;the target. The longitudinal distance (x;)
of the target from the weapon is measured and the elevation () is adjusted for
which a known muzzle velocity (Vo(0)) and a longitudinal distance of the
shattering point at a predetermined optimal height (v*) are taken into
consideration. The actual muzzle velocity (vy(eff)) is determinad and &
-¢alculation for the programming is carried out in which the actual muzzle velocity
is taken into account and the optimal height of the shattering point is held
constant. The corresmnding programming is transmitted to the projectiles. The
weapon has an associated programmlng system for correspondingly
programming the projectiles. The programming system has v,-measuring means
(14) for determining the actual muzzle velocity, and computer means (1 6) for

caiculating the programming of the projectiles, as welt as transmitting means for
transmitting the programming to the projectiies.
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0D FOR PROGRAMMIN JHE SE TT\ BING OF
BE WEAPON WITH PROGRAMMING &

PROJECTI

[0001] The present invention concerns a method for programming the shattering
of projecties according to claim 1 and a tube Weapon with 3 programming
systern according to claim 6. The priority of Swise Patent Application No. 2003
0288/03 of February 26, 2003 is claimed. '

[0002] in connection with the invention the term tube weapon is 10 be understood
to include such tube weapons which are suited 1o the launching of projectiles,
especially grenades, whose trajectories are sztong!y.curved and which preterably
lie in the lower angle group. The angles of descent of the projectiles which are
launched by such tube weapons in the context of the invention lie in a range '
which is larger than about 5°. Such tube weapons are used in general for
destruction of land and sea targets, '

(0003} To obtain a maximum weapon efiect with a shatterabla projectile, the
shattering of the projectife must take place in the nearby space ayrrounding the
target 10 be destroyed. So that this happens, projectiles with progfammable
ignition are used, which in general a_re referred to as prog?ammable or fuse
settable projectiles. The goal of the prograrmming is to achieve with simiiar
projectiles, which are launched with simi_lar elevations and which thereby fly
along basically the same trajectory, detonation at different shattering points
according to the position of the target with respect to the tube weapon.

[0004] Customarily in the programming the projectiles are not so directly
programmed that they detonate at a given-shaﬁering point. More often the time
of the shattering or the flight ddrationof. the projectile hetween the weapon and
the shattering point is programmed. For this either the flight duration can be
dirsotly prograrnmed, or the number of'projecﬁle rotations up {0 detonation is
pre~sel.
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[0005] So that the projectile develops an optirmal effect several conditions in
regard to the shattering point must be observed. The shattering of the projectile
should take place at an optimal distance in reference to the target. The basis of
this is the following: in the shaﬂerihg_or detonation of such projéctiles numerous
fragments or splinters are formed. These splinters in general have only a small
mass but a high initial speed. Of course this speed diminishes rapidly begause
of aif resistance. The splintérs move outwardly from the detonation point, into a
splinter space, which for examplecan be referred to as a scatter cone. The
effectiveness‘of the splinters Is essentially a function of their mass, their
materials, and their shape as well their speed at the target. This effect
diminishes with d'cminishing speed, or in ather words, with increasing distance
frorn the shattering point. The spatial effective region of such grenades or
projectiles with explosive material is accordingly narrowly limited. For
determining the optimal poiht- for shattering the grenades into splinters two
important conditions are therefore to be.taken into account: first the shattering
should take place as close as possibie 1o the target, to develop a ht‘gn- effact on
the target; in the case of earth'and sea targets this means that the grenades
must be detonated in the field 5urro.Unding the target. To achieve a good striking
fikelihaad for the splinters the shattering must take piace at a not too small
distance from to the target. The flight time up to the shattering must abéolutely
be determined so that the shattering occuré b..efore the impacl. The mentioned
conditions set ﬁarrow boundaries for the optimal region of the shattering point
and especially for the height range of the shattering point.

[0606] Cannons are generally used for the destruction of targets with elongated
shots. The trajectories of the _proj_ectiles launched in this way are therefore
elongated or only slightly elevated and exhibit therefore overall only a small

elevation above the ground relative to the-attackedtarget. These projectites are
customarily so programmed that they are detona_ted at a certain longitudinal
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distance from the _weapon; Because ot thee!c}ngqted tight patihs in this case the
projectiles detonate at low heights above the target.

(00071 Other tube weapons, especia!ty tube weapons in the style of grenade
launchers, shoot projectiles or grenades along trajectories which are more
strongly elevated or curved than the trajecto'ries of the above-menfioned cannon
projectiies. In the case of these projectiles the programming takes place in the
same way as with cannon projectiles, $0 that the programming takes into
account the important requirement that the detonation pOint of a projectile should
lie at a definite, small as possibie, height above the target.

[0008] Indeed dificrent posé’ibilities are Known for allowing the projectiles to
detonate at an optimal position with the corresponding programming of the
projectile taking into account the actual 'muzzle velocity or the déviation of the
actual muzzie velocity from a known muzzle ve-loc‘ity. U.S. Patent No. 5,814,756
for example describes how the shattering time can be s;b corrected that the
horizontal shattering distance in front of the target remains constant as much
possible. Also, U.S. Patent No. 5',894.102 describes a method for correcting the
shattering time for the purpose of maintaining a constant shattering distance
between the weapon and the shattering point. Another method for shattering 2
grenade at a given horizontal distance from the weapon is revealed by US '
Patent Application 2002/088367, wherein however no measurement of the
muzzie velocity and no programming of the projectile results, but the detonation
i$ triggered by a radar signal. All three mentioned documents thereforé describe
methods by which detonation of a projectile takes place at a predetermingd
horizonta! distance.

[0009]) Obvicusly the disadvantage of using the customary programming method
criginally designed for the elongated shOOting of projectiles, which are shot along
heavily curved trajectories, lies in that these projectiles because of their elevated
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Iraiectoﬁes are not detonated over the target at the optimal height and thereby
have no satisfactory effect.

[0010] Moreover, in actuality the detonation of the projectiles does not occur at
all, or only by chance, at those exact points at which they are supposed to fake
place according to the prOgramming-, since, as already mentioned, far ditterent
reasons always a certain scattering occurs. An essential ground for the
scattering lies in that the acw.al' muzzie velocities of the projectiles deviate from
the theoretically calculated muzzle velocity of the projectiles., with however the
programming being rmade on the basis of the theoretical muzzie velocity.

(0011] it is now the object of the invention,

. to provide a method by means of which the effectiveness of projectiles,
the trajectories of which are not elongated, is improved even if a deviation
of the actual muzzie velocity of the prdiet:tile from the theoretical muzzie
velocity i’s present, ' '

- and to propose a tube weapon with programming system which is
suited to the ¢arryi ng out of the methoad.

[0012] The solution to this object in accordance with the invention occurs

- for the method, through the features of ¢laim 1; and

: for the tube weapon with the programming system, by the features of
clam .

[0013] Advantageous further developments of this method and of this tube

weapon with the new programming system are defined by the associated
dependent claims.

[0014] The new method is especially, but not exclusively, used for tube
weapons, hereinafler designated as weapons, which are shot in the lower angle
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group. The projectiles are programmed by the transmission of programming or a
corresponding signal. The-calculatlons for the programming take place with
reference 1o the position of the'tfarget,; launch and terminal ballistic criteria, &
predetermined muzzle velocCity, an actual or measured muzzle vélocity of at least
one of the projectiles, and the boundary condition that the detonation should
occyr at a shattering point which lies at an optimal height above the target.

[0015} I a pre-calculation the predetermingd theoretical muzzle velocity is used.
tn a definitive calculatioh two thoug'hts are combined, namely the taking into
account of the actual muzzie velocity, which is determined by a measurement,
and the maintenance of the o.pﬁmum height of tha shattering point.

[0018] In this, the precalculation can be carried out before the measurement of
the actual muzzle velocity, and after the measurement of the actual muzzie
velacity a caiculation cocrection, and with it the ultimate ¢alculation, can be
carried out; or ;the entire ultimate calculation.' can take blace atter the
determination of the actual muzzle velocity. '

[0017] With the new method one achieves the shattering of projectiles, such as
grenades which are shot along strongly curved trajectories, at an optimal height
over the target. The otherwise uSu.al.scattering, caused by the deviation of the
acival muzzle velocity rom the -predetermined muzzle velocity, is practicality
avoided by taking into consideralion the actyal or measured mi:zzie velocity.
~Taking into account the actual or measured r_n‘uzztle velocity for optimizing the
‘height of the detonation location is new, since customarily by taking into
consideration the actual or measured muzzle velocity, the shot Ieng'th,' that is
the longitudinal distance of _thé detonation place from the weapon, was
optimized. '
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[0018] The new method and the new programming system are, as akeady
mentioned several times, intended-és-pecially for tube weapons, for example
infantry weapons or machine cannons, which are suited for the shooting of '
projectiles along strongly curved trajectories and pretferabiy in the lower angle
group, wherein the desgent angle relative to the harizontal exceeds about 5°.

[0019] Generally ube weapons used within the framework of the invention are
those which are at least semi-automatic or automatic tube weapons, especially
grenade launchers or machine cannons. The programming according to the
mathod of the invention can however, also be carried out for projectiles fired as

individual shots.

[0020] For the ¢arrying out of themethod. a tube weapon with a programming
system is used. That programming system has according to the invention v,
measuring means, computing means including memory means for the
processing of data tor the pragramming, and transmission means for the
transmission of the programrhingor corresponding signals to the projectiles.

[0021] Preferably integrated distance measuring means are provided for
measuring the {ongitudinai distance of the target from the tube weapon. For this
howeaver an external distanceméaSuring means can also be. used, and in cartain
cases the mentioned longitudinal distance can also be determined with the help
of topographica‘l maps.

[0022] The construction of the ube weapon with the programming system is
preferably such that the delivery 'of-projectiles is blocked if, as a result of the
computations for the programming, a shattéring point results which lies within a
safety field around the tube weapon. The safety field is essentially dependent
on the projectiles or their effective- area. '
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[0023) Tube weapons for the delivery of projectiles in serial fire and with the new
programming system are preferably so constructed that a serial firing or & firing
burst is initiated by a shooter and is cantinued until an 'interruption IS caused by
the shooter. '

[0024] It is advantageous it upon an interruption of serial fire certain settings are
maintained, especially, in case the same target is again to be destroyed, the
settings associated with the longitudinal distance of the target. A further serial
firing or a further firing burst fOr destroying the same target can then take place
without further 'input. and only upon the destruction of a new target must the
associated settings be changed. The tube weapon can however also be so
constructed that at the end of a serial firing or firing burst the used set values are
cancslied. '

[0025] in the following the invention is described in detail by way of examples
and with reference to the drawing-s’“ The drawings are notto scale. They show:
Fig. 1 the flight behavior of shatterable projectiles for explammg terms
used in the framework of the descnptlon
Fig. 2 a tubular weapon and a target.to be destroyed, for explaining the
determination of suitable'setting S, in s_chemaﬁc representation;
Fig. 3 a tube weapon and a target as well as flight paths of similar
projectites with similar prbgramming; wherein only computation for
preprogramming takes 'p!ac'e but not for correction of the final
programming in a representation similar to Fig. 2; H
Fig. 4 a tube weapon and a target as well as flight paths of similfar
projectiles, wherein computation steps for precalculation and for
definitive calculation .take‘ pl'ace, iN a representation similar to that
of Figs. 2 and 3;
FIg.5 a tube weapon with a programming system according o the
invention, in schematic representation.
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(0026) First of all different terms, known in themselves, which appear in the
following text or in Figs. 1.4, will be explained.

t

{0027] Input specific magnitudes ate:.a-destruction distance or a longitudinal
distance x, of a target Z, a longitudinal distahce Xo Of a shaltering point Q, and
an gptimal longitudinal distance xo’.of an optimal shattering point Q- from a tube
weapon 12; and further tz, that is, the fused duration time, which begi_n's to run
with the ignition of the projectile G and at the end of which the shattering of the
projectile G takes place at the shattering point Q. The working coordinates are
designated by x and y. \

{0028] Further influential magnitudes, for each of the known types of projectiles
@3, are. first, the effectlive distancew of a grenade G; WhiCh is a function of the
grenade type and which over t-hedestmctioh distance X or a region of the
longitudinal distance is practicality constant; séccnd, the error distance u; third,
the height v or the elevation in the y-gdirection of the detonation poim Qfor a
given target Z. and fourth, the faufl't" allowance system E.

10029} Still other influential values are a known or normal muzzie velocity Ve(Q} Of
the projectiie G and an actual muzzle velocity v, (eff) of the projectile G, For a
preCalcuiation the predetérmined or predetermined or normal muzzle velocity v,
(O] is used, and itis established that the_shatte_rinvg s to take place at a time t,
which ¢an be calculated from the different influential values. The effective
muzzie velocity V ,(eff) diffe'rs in gen.era! from the predetermined muzzle‘ velocity
vo{0) and therefore must be measured. For the ultimate calculation the effective
muzzie velocity V (eff) is taken into gbn'sideration. It a calculation is made with
only the predetermined muzzle velocity v.(0), the Shaﬁeringof the projectilé Gis
based on an imparted signal after a flight duration . if the ultimate caiculation is
made with the actual muzzle velocity i.fo(eff), the signal imparted to the projectile
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G, and which determines the flight time to the shattering, must be so ¢changed s6
that the shattering or detonation takes place efter the flight duration t + At. Atis
a time etror and ¢an be either a positive or negative value. Atshould be as
small as possible. '

[0030] The elevation A of the weapon tube 13 of the tube weapon 12 ig set
before the firing of the projectile G; and it allows the solution of known
fundamental ballistic equations, from which the flight duration is determined.

(0031} Fig. 1 shows the tube weapon 12 with a weapon tube 13 and a target Z to
be destroyed at a longitudinal distance 'x'z_\from the tube weapon 12. The
projectile G, with which the target £ s to be destroyed, moves in dependence on
the input elevation A of the weapon mbe 13 aver different projectile trajectories g
or g". The suitable elevation A~ is that which the projetﬁﬂe- G reaches on the
optimal p\roiec*tile wrajectory g%, so thatthe projectile G upon its shattering at the
longitudinal distance x," from the mbe weapon 12 is at an optimal height V"
above the target Z. An optimat programming has the resuit that the projectile G
at this Optimalt height y* detohates atan oplimal shattering point Q*. With the
shattering of é projectile G reéu!ting frégments move away in all directions from
the shattering point with relative fragment velocities. The absolute velocity of
each fragment is composed of the fragment-vé!ocity and of the projectile
velocity. The target Z is optimally located approximately in the middie of a
surface in which the plane of the target £ and the sptin'ter space, whg;e the
Spiiriiérs of the projectile G detonated at Q" disbu rse, intersect one another.

[0032] Fig. 2 illustrates the behavlor of theoretically ballistically similarly acting
projectiles G which are shot at the same elevation A and with the same
pragramming. The calculations for the programming in this case take into
account only the predetermined muz;le velocity v,(0); a corraction for taking into
account the actual muzzie va.locity Voleff) is not made. For clarity only three
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pr01ecmes G are represented, but in actuality a serles can contain far more than
three projectiles. The tube weapon 12, which has the weapon tube 13, shoots
the projectiles G to destroy the target Z by a preceding calculation, and with the
given presumed elevation A of the weapon tube 13 and taking into account a
known lethality of the projectile G, thepre_c\alculation gives a flight time t up to
the detonation. This precalcu'latio,n takes p‘lace on the basis of the
predetermined muzzie velocity vo(c).- The shattering poihts Q of the projectiles G
then theoretically lie at the optimal height y*; above the target Z to be destroyed
and at a tongitudinal distance Xg" from the tube weapon 12, whereas ‘in' the
previous case the sh attering points Q lay somewhat closer to the tube weapon
12 than the target Z, which is situated at the distance x; from the tube weapon
12.

{00331 If the actual muzzle velocity v {eff) of the projectile G coincides with the
predetermined muzzie velocity v,(0), then accarding tc Fig. 3, assuming the
absence of disturbing influences. all projectites G move along a common optimat
projectile projectory g” and detonate at the shattering point Q™. Generally and as
often mentioned, the actual muzzle velocity of the projectile G deviates from the
predetermined muzzle velocity.vo(m of the projectile C. This is the primary
reason why the projectiles G, as iliUstr.ated. in Fig. 3, even with shooting at the
same elevation, move not on, or not only on, the optimal trajectory g* but on
other trajectories g, and even with the same programming do not, or do not only,
detonate at the opt'imum shattering poim Q" but also at other shattering points Q.

[0034] According to the invention the actual muzzie velocity vo(eff) of at least one
of the projectiles G is now measured. Taking into aéco,unt the actuat. measured
muzzie velecity v (eff), or its deviation from the pred.etefm‘ined muz2le velocity
ve(0), an ultimate calculation, or a computation correction, is obtained, and on
the basis of the results of the ultimate 'comput_ation, the programming for the
projectiles is produced. The trajectories g, over which the projectiles G move,
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are the same as in Fig. 3, thatis, the same asif the programming were carﬁed
out only on the basis of the precalculation without taking.'in_to' account the actual
muzzie velacity v (eff). But the ultimate calculation for the prbgramming IS such
that the shattering points G of all of the projectiles G lie at the optimum height y*
of the optimum shaﬁering point Q* above the target Z, ag is ilustrated in Fig. 4.

[0035] The advantage of the optimum height y" of all shattering points Q is
above all a longitudinal deviation of the detonation point Q from x*. If this
ongitudinal deviation is so large that the target Z is no longer efficiently
déestroyed by many of the proje:ct]’les G, another eievatic\n A will have to be
chosen. o . '

[0036] The middle value of the measured muzzie velocities of earlier or
previously shot projectiles can be used as the pred-eterm'ined muzzle velocity
vo(eff). To always obtai’n shattering ,points Q" with optimal heights y* about the
target Z, a measurement of 'the eftective muzzle velocityf V,(eff) should be carried
out for each projectile G. ‘

[0037] For carrying out the above-described method the tube weapon 12 is
equipped with a programming system. Existing tube weapons, for example,
infantry weapons such as grenade Iaunchers or machine cannons, ¢an, be
modified as needed to include the new programming system, so that a
destruction effect increase can be achieved.

0038} The programming systém has vp-measuring means 14, ¢ompUter means
16 and transmission means 18, for the transmission ot calcufated data from the
computing means 16 to the projectiies G, inctuding a traﬂsmi’ssion untt at the
tube weapon 12. The v,-measuring means 14 are generally arranged in the
area of the muzzle of the weaporn tube 13, before or after the muzzie section.
The iransmission means 18 are 80 COnstru\cted and arranged that the
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transmission of the data to the projectiles G takes place between a projectile

loading point and the end of the weapon,tube- 13 before the launching of the
projectiles.

[0039] As already mentioned, the ultimate calculation according to the new ,
method has the result that the projectl_less G are soé'prOQrammed thal they indeed
detonate at the optimal height y* ache the target Z, rather than at the optimal
longitudinal distance xo* from the“tubeu'feapon This problem has presented
itself earlier in the destruction of surface targets, and as a sola.mon it was then
proposed that the shooting be done ina so-caned chain of pearts mode. By this

the following is to be understood In the abstrat;t similar projectiles are shot.
These projectiles follow, apart from the usual inner and termmal ba!lcstrcaliy

occurting strays, in principle s_tml!ar_trajectanes, which naturally then only
coincide if the azimuth and elevation are not changed. These similar projectiles
are now dissimilarly programm'ed, or the programs transmitted to them are
dissimilarly calculated, so that from the launching to the shattering the first
projectiie has the longest flnghl durauon and each successwe projectiie has a
shorter flight duration. in this case, the charactenstacs of the projectories do not
change, but the end points of the tra;ectorzes cf the unshattered projectiies shift
closer 1o the tube weapon wnth each successwely fired projectile. By tuning the
flight fimes of the projectiles to the cadence of the tube weapon, if wanted, a
number of projectiles can be detonated slmultaneousty Especially in the case of

night {ime shootmg this offers an observer a picture Wthh at some distance can
'. be compared to a chain of pearls and frorn this is denved the term “chain of

pearis mode™. It should also be known that shoctlng in the pear! of chain mode
does not necessarily mean that the projectiles detonate simultaneously.

10040} If one combines the idea of programming projectiles G for point shoo_ting .
mode according the invention, that is, the maintenance of the optimal height y*
of the shattering point Q*, with the idea of the known chain of pearls mode, a
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very advantageous method can result from it. This makes possible the
programming of projectiles for tube weapons by means of which point targets,
that is, targets with known azimuth, can be efficiently destroyed with strongly
curved trajectories and indeed even with a considerable longitudinal deviation of
the detonation points. In this case, above all, for a major portion Of the projectiles
a centan height deviation from the optima! height y* of the shattering point &
must be taken as a cost involved.- -' -

10641} Naturally with the chain of pearls mode an improvemeht can be achieved
even if no consideration is givento the.-.deviati'on. of the effective and
predetermined muzzle velocity, and accordingly if no v, measurement takes
place and/or if the measurement or estimation of the Iongltudinal distance of the
target trom the weapon is performed inexactly.

(0042] A further problem which presents itsslf in connection with the shooting of
programmable p.rojeCtiles.by tubeweapon_s is the follow‘i_ng: Tube weapons in
the context of the invention are, as already mentioned, frequently used for the
destruction of surface targets which are not accurately detectable from within the
surface or are themselves movable targets. Td aéhieve hits the entire surface
must be covered with shots. This can in the point shaating mode, that is, with a
number of similarly programmed projecti!es. be achieved in that in the firing of a
series of projectiles the weapon tube IS pivoted in azirnuth as well as in
elevation. The weapon tubes of mfantry weapons are mostly directed by muscie
power and can changed in azimuth during the firing of a series of projectiles
without anything further. A surface.can thereby be covered in its breadth w;th
fire in the point shooting mode by swinging'the weapon tube in azimuth, with
longitudinal straying being abie to help cover the surface over a certain but
limited length with fire. In this way surfaces which are seen in the shooting
direction not as having large dimansions can be covered with fire in a
satisfactory way. ' .
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10043] Often, however, surfaces are to be covered with fire, which surfaces as
seen in the shooting directlon‘haverelat'ive‘ly.large dimensions. Wi_th the above-
described point shooting mode, that is, with the firing of projectiles with simiiar
programmi'ng. with or without calculation correction to take into account the
actual muzzle velocity, indeed without anyth\ing further, such surfaces can be
covered with fire in their width but not in their entire :lengfh. '

[0044] It is therefore aiso here sought to use the above-described known method
of the customary chain of pearls mode for Wwbe weaponsg within the scope of the
invention, for which weapons the term infantry tube weapans is used. Thereby,
in finng on a\surface‘target whose lbngitudiha! range from the weapon is large,
as seen in the shooting direction}a'-satisfac:tory Weapbn effect can -be achieved
by shooting in the point shooting made.- With projectiles, which in this customary
chain of pearls mode are shot\ftom. infantry tube weapons and which therefore
have a corresponding chain Gf pearls programmi'ng, the surrounding field of a
target not accurately located or a surfa”cetarget can be hit even if it is assumed
that the elevation during the shooting Is not cnanged. if the shots during the
shooting also do not change in azimuth, then the impact surace consists of a
strip of land lying in the shooting direction in front of the weapon. if the shots
during the shooting change in azim-uth, - and that is adually intended in the
destruction of surface targets, then the impact surface consists however only of
a strip of land lying diagonally in front of the weapcn, i’n"'which strip the '
detonation points of the successively shot projectiles in step-wise fashian come
nearer o the weapon. ' ' " '

. {0045] This disadvantage can be remoired- by a method for shooting with infanby

tube weapons in a modified chain of pearls mode. In this case the projectiles

are so programmed that the detbnatibn points of the individual projectiles
change in a step-wige fashion, and indeed not only in one direction, that is, with
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steadily shortened shattering times, but instead a first .graup of projectiles of a
series are programméd with progressively shortening shattering times, a second
group are programmed with prOgresswely I-engthening~sh.attering times, and this
i$ continued with each group bei‘ng .oppositely pro'grammed H comparISOn 1o the
procegeding group. The division of pro}.ectiles into groups is fictional and serves
only as a perceived description of the n‘ew method. ' The projectiles of the
different groups differ from one another as already menuoned not in their
construction but only in their prog ramming.

{0046] Customarily the projectiles are so programmed that the flight durations of
the projectiles of the first group steadily diminish and the ﬂight' durations of the
projectiles of the second group steadily increase.

{0047] The number of projectiles in eéch‘- group can be pre.deiermined' Of can be
set from case-ta-case ot from use-to-use.

[0048] A group whose pro;ectules detonate wrth diminishing distance from the
weapon is in prmcnple ended when the predetermined or fixed number of
projectiles have been shot. Advantageously however- an interlock is provided

for the purpose of ending a group before the detonanon point of a projectile falls
Qutside a safety distance from the weapon.

(0049] The second group of proiectiles -generally-is foliowed by further groups
with the projectiles of each suééessive group being oppositely programmed.

{0050] During the cut off of each group by the programming, or as the case may
be by the maintaining of the safety distance if necessary, it is advantageous if
the cut off of the entire firing burst is not the resuilt of a givén duration, or is not
according to a number of discharged projectiles, but insiead the result of a

Lo %2200
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determination by shoater himself to end the fihalburst. In this manner the
shooter is not surprised by a s\udden ending of the burst.

{0051] The programming can be so.constructed that a reprogramming from
progressively closer detona_tion points to progressively farther detonation points
is coupled with a pivoting of the'weapon about a given minimum angle.
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Claims:

1. A method for the programming of the shattering of projectiles (G), which

are intended for the destruction of a target (£) and are to be shot from the tube

(13) of a weapon (12) along a strongly curved trajectory (g, g*) to detonate at a

shaﬁering poinf (Q%) in the neighborhood of the target (&) wherein .

- a distance measurement for determining the longitudinal distance (xz) of
the target (2) from the weapon (12) is carried out,

. the tube (1 3) is adjusted to a suitable elevatlon (M),

- takmg into consmeration a predelermmed muzzie velocity (VQ{O)) Of
the projectiles (G) and the longitudinal dzatanoe (X5) of the target
(Z) from the weapon (12) as well as

- mamtammg an optimal height {y*) of the shattering point (Q*)
- above the target (Z)
- an actual muzzie velocity (v.(eff)) of the projectiles (G) is determined,
. a calculation for the programming is carried out
- ‘taking into consideration the actual muzzie velacity (vq(eff)) and
- under the condition of mamtalnmg the Optamal height (v*) of the
- shattering pomt (Q) above the target (£), and

- the programming is transmitted to the involved projectiles (G).

2. A method according to claim 1, wherein for the calculation of the
programming of the projectile (G) is carried out by _
. & preliminary calculation taking into oonszderat:on the predetermsned

muzzie ve!acuy (vo(0)) and

- an ultnmate calculation taking mto account the actual muzzle velocrty

(Va(ef‘f))

3. A m,éthod according to one of claims 1 to 2, wherein the projectiles (G)
have a descent angle relative to the horizontal which exceeds the rangé of &°,
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a4, A methad according to one of claims 1 to 3, wherein the flight paths (g,
g") of the projectiles (Q) lie in the lower angle group.

5. A method according to one of claims 1 to 4 wherein the projectiles (Q) are
shot individually or in series.

6. A weapon (12) with a tube (13) for the shooting of projectiles (G) along
neavily curved trajectories (g, g”) and with a programming system (14, 16, 18)
for so programming the projectiles (G) that they detonate in flight at a shattering
point (Q*) 1 destroy a target (£} which is spaced from the weapon {12) by a
longitudinal distance (xz), which programmmg system includes:
- Vomeasuring means (14) for determmmg the actual muzzle velocity
{vo(eff)) of the projectiles (G),
- computer means (16) for calcutating the programming of the projectiles
(@ - ,
- taking into consideration a predetermined muzzle velocity {(v,(0)) of
the projectiles (G) and the longitudinal distance (Xz) of the target
(2) from the weapon (12), and '
- maintaining the optimal height (y*) of the shatteri ng point (Q*)
above the target (£), and
. taking into consideration the measured muzzle velocity (vo(efr)) of
projectile (G) as well as
- transmission means (18) for transmitting the programming to the
projectiles (G). -
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7. A weapon (12} with & \programming system (14, 16, 18) according to

Claim 6, wherein the computer méans (16) are constructed to, .

- cary out a precalcglation taking into the account the predeterrnined
muzzle velocity (v.(Q)),

= carry out an ultimate calculation taking into account the actuatl muzzie
velocity (vi(eff)), and wherein

. the computer means (16) has associated storage means for storing'the

' results of the precalcuiation up {o the ultimate calculation. '

8. A weapon (12) with a programming system (14, 16, 18) according to one
of claims 6 to 7 wherein the projectiles (G) are so constructed and fireable that
their descent angle relative to the horizontal exceeds the range of 5°.

9. A weapon (12) with a programming system (14, 16, 18) according o one

of claims 6 to 8 wherein the projectiles (G) are fireable along trajectories (g, g*)
which lie in the lower angle group.

10. A weapon (12) with a programming system (14, 18, 18) according 10 one

claims 6 to 9 wherein the weapon (12) is s0 constructed that the projectiles (G)
are fireable individually or in series.
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