1 M METHOD FOR PROGRAMM NG THE SHATTERI NG OF PRQIECTI LES AND TUBE WEAPON
W TH PROGRAMM NG SYSTEM (00011 The present invention concerns a nethod for
programm ng the shattering of projectiles according to claiml and a tube
weapon with a programmng system according to claim6. The priority of
Swi ss Patent Application No_ 2003 0298/ 03 of February 26, 2003 is cl ai ned.
100021 In connection with the inventiod the termtube weapon is to be

under st ood toM' -I A SR RO Veanan ich are suited to the |aunching
of projectiles! L0 FUR Aveth ATV A frirs & A Tl BRINGY QFPROJESTHAERIAND
curved and whi ch pref er aBMBE WEARGNIWITH BROGRAMMING SYSTEMe angl es of

descent of the projectiles which are |aunched by such tube weapons in the

context of th¢ooo1y Thiimreséatembdntioncanesins ehmetholi of ggdnnaﬁ\gﬁgh@%%e& Such

t ube weapons are used in general for destruction o Sea tardets.
(0003) To obt &f Arojecties aceardiegiosiaimiteand atube weapart with aljregranuniegt i | e, t he

Sorr oundi ng ¢ RESerkaguiony SRS Bt diSt hissFasrtApicaton Boozact | es
W th progr amT@ﬁbSIOSi&rFéﬂr?éafgeﬂe?zﬂé?% cl4fied) in general are referred to as

programuabl e or fuse set | e projectiles. The goal of the programmng is
to achieve with simlar projectiles, which are launched with simlar

el evati ons an'(f %ﬂ there_b%_/I fly along basically the same trajectory,
det onati on at !4 eppnegliahva the iInentios thesesmrtube weapon istopiesundassicot t he

Lar get h ¢ Ssieind ot YRR RRUR n BN B Bt s,

detonate at acgpy@alpGRinaBEs \Whe¥d trhiecthRe€ ard dtfshgh EuredBind which preferably
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 effect with a shatterable projectile, the
shattering of the projectile must take place in the nearby space surrounding the
target 10 be destroyed. So that this happens, projectiles with programmabie
ignition are used, which in general are referred to as programmable or fuse
seftable projectiles. The goal of the programming is to achieve with similar
projectiles, which are launched with similar 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
pragrammied that they detonate at a given shattering point. More often the time
of the shattering or the flight duration of the projectile between the weapon and
the shattering point is programmed. For this either the flight duration can be

diractly programmed, or the number of projectile rotations up to detanation is
pre-set.



of the shattering or the flight duration of the projectile between the
weapon and the shattering point is progranmed. For this either the flight
duration can be directly programred, or the nunber of projectile rotations
up to-detonation is pre-set_ 2 fo0051 So that the projectile devel ops an
optimal effect several conditions in regard to the shattering point nust
be observed. 'The shattering of the projectile should take place at an
optimal distance in reference to the taéget. The basis of this is the
t

following, in the shattering or detonatTon of such projectiles nunerous
fragnents or splinters are forned, These splinters in general have only a

smal | masmaeb ' InFHidd ' di m ni shes
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to as a scat tlﬁé cone, The effectiveness of the splinters is ‘essentially a
function ofhQuidiake place at 2 pplimabdisianae i) reference o thestasges. Thevidsis ¢thei r
speed at tfe This, effect,. dimnishes.with dimnjshing speed, or in
ot her wor dQ]% %ﬂbﬁ%[}?&&sﬁnﬁbe&ﬁ@gm@m ¢elgRalaLotueh REPiERt e SumeTots e
spatial eff ' i r ' | ' osi ve
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poi nt for ®iassbet amigh intiahspeeticOf courge Hiis speed Gintinghes FaIAlBcacandi ti ons
are therefog to.tie taken into account: first the shattering should take

e
pl ace as c‘l’@%’eﬂs BU&si bieskintergdneve guwardly frgayheststonatiogrpaint; inde aon  t he

target; i r%%%e I tar i t ha e grenades
must be d;l?%ﬁg?e |n'(){vn§ﬂff§|2? _ ulé(rac%ﬂn irggérf%&e@tg}r%g?i&ef&o&éhwé\?e a good
striking effsctivehessiofftbe splirgespisiessentallyzefunbidr 6 thaip niaks tHeike pl ace at a
not too srraIﬁL%r. (i“ %@nce, fromto the target. The flight tinme up to the
shat t er i ngTAIRIRI% 566 heie Ehape)as welldheir seeptset thasaroeheThinaffest i ng occurs

before t heginfiMdhits whA SRR E5ked, or in other words, with increasing distance
from the shattering point. The spatial effective region of such grenades or
projectiles with explosive material is accordingly narrowly Vimited. For
determining the optimal point for shattering the grenades into splinters two
important conditions are therefore to be taken imo account: first the shattering
should take place as close as possible to the target, 1o develop a high effect on
the target; in the case of earth and sea targets this means that the grenades
must be detonated in the field surrounding the target. To achieve a good striking
likelihood for the splinters the shattering must take place at a not too small
distance from to the target. The flight time up to the shattering must absolutely
be determined so that the shattering occurs before the impact. The mentiohed
conditions set narrow boundaries for the optimal region of the shattering point
and especially for the height range of the shattering point.

[0008] Cannons are generally used for the destruction of targels with elongated
shots. The trajectories of the projectiles 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 attacked larget. These projectiles are
customarify so programmed thal they are detonated at a cenain longitudinal



condi tions set narrow boundaries for the optimal region of the shattering
point and especially for the height range of the shattering point 100061
Cannons are generally used for the destruction of targets with el ongated
shots. The trajectories of the projectiles launched in this way are
therefore elongated or only slightly el evated and exhibit therefore
overall only a small el evation above the ground relative to the attacked
target. These projectiles are customargly so programred that they are
detonated at a certain longitudinal 3 distance fromthe weapon. Because of
the elongated flight paths in this case the projectiles detonate at |ow

hei ght s abaliglantefroariyetwedpdd0 Becaube of :hetmonr%ammm BAMRGH Wik Yasd
weapons in the style of grenade. |aunchers, shoot projectiles or grenades
al ong traj eﬂf?JSFﬁ’@gd\%ﬂ'@l‘?gﬁ?'éwrﬁﬁ'ﬁmsﬁbﬁm&'ﬂ%ﬂaw%vat ed or curved than the
trajectories of the above-nentioned cannon projectiles. In the case of
these projectiles the programm ng takes place in the sane way as with

cannon pr ojlean?) IGther MeWpohh@ewe@tﬂll?Mé‘ﬁehﬁ&%sinitgé ‘g%?‘ﬁ?gﬁﬁtadé he

| npor t ant re&ui rement that the detonation point of ectile should lie
at a def i nildchensishoakpraisctilesi os gremadgstalonmirajetioeies avhieh ard HBAS81 | ndeed

di fferent LWpilities are known for, allow ng the projectiles to detonate
at an opti %&?ﬁé@ﬁ'ﬂ%ﬁéw FW?H&%Wé@%ﬂBT'% f3he AoaxaimeNtPnedcannon
projectil e drgistings 1H eJof k. the deviation
of the act[{rgl rlrugzl e 3%@%3"%%?&6@ EI%%\}\%‘&' é@ggﬁﬁé%%}%@l&%@l %at ent
No. 5, 814, ¥86%€ Way aexdldanndaprojebiies,sovihhhihe 364 faaiming thkéEinttn be so
corrected that tﬂsg.hori zqnt al, shattering distance in front of the target

remai ns coreram HBRTRN 66@@{%‘%’?‘ hetdhe detosatipa peint oke prejesiie shoald
descri bes @ie@'a@inft@fsrﬁﬂf&?ébéﬁglet H&ggﬁ%@\}eﬁé%@%gtﬁ{ me for the purpose of

mai ntai ni ng a constant shattering Hi's "the weapon and the
shattering point. Another nmethod for shattering a

[0008] indeed different possibilities 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 deviation of the
actual myzzle velocity from a known muzzle velogity. U.5. Patent No. 5,814,756
for example describes how the shattering time can be so 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
shalttering time for the purpose of maintalning a constant shattering distance
between the weapon and the shattering point. Another method for shattering a
grenade at a given horizontal distance from the weapon is reveaied by U.S.
Patent Application 2002/088367, wherein however no measurement of the
muzzle velocily and no programming of the projectile results, but the defonation
is triggered by a radar signal. All three mentioned documents therefore describe

methods by which detonation of a projectile takes place at a predetermined
horizontal distance,

[0009] Obviously the disadvantage of using the customary programming method
originally designed for the elongated shooting of projectites, which are shot along
heavily curved trajectories, lies in that these projectiles because of their elevated



grenade at a given horizontal distance fromthe weapon is revealed by U S
Pat ent Application 20021088367, wherein however no neasurenent of the
nmuzzl e velocity and no programm ng of the projectile results, but the
detonation is triggered by a radar signal. Al three nmentioned docunents

t herefore describe nethods by which detonation of a projectile takes place
at a predeterm ned horizontal distance. [00091 Obviously the disadvantage
of using the customary progranm ng nmethgd originally designed for the

el ongated shooting of projectiles, which are shot along heavily curved
trajectori§§I lies in that these projectiles because of their elevated 4

trajectori eﬂ%"%@d’tﬁ@ﬁ&ﬂ%ﬂmmrthémargefmhe%bﬁﬁﬁ?hggm hei ght "and
thereby hgay epﬁggg%%?@?;teﬁrgé effect, [10010} Moreover, =i ngiiécmfé? y the

detonation o does not occur at all, or only by chance, at
those exact points at which they are supposed to take place according to

the progra since, as already nentioned, for different reasons always

nm ng,
a certain E@&@f’wrweo.ciomml' thesEahha K : the scattering lies in
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vel ocity. [001?% t I¥S no %ﬁ@am'%t5'6$e,t35@|ﬂelﬂﬁym&mimned. foo diffeferitde a
met hod by fM@a808s alwaysi Léert ' s,0f prqjectiles, the
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trajectories _of which are not elon IS graupgifos ¥rea devi ati on
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velocity i : to _propose a tube weapon ng system
which is Sg?@%oé@?%allty%%‘i’%? iMigzzfivelgeity efghenprdjectiles, with however the
programming being made on the basis of the theoretical muzzle 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 muzzle velocity of the projectile from the theoretical muzzie
velocily is present:

and to propose a tube weapon with a programming syslem which is
suited 1o the carrying out of the method.

[0012] The solution 1o this object in accordance with the mvention occurs
- for the method, through the features of claim 1; ang

for the tube weapon with the programming system, by the features of
claim 6.

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

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

[0014) The new methad is especially, but not exclusively, used for tube

wea ' i
pons, hereinaiter designated as weapons, which are shot in the lower angle



100121 The solution to this object in accordance with the invention occurs
- for the nmethod, through the features of claim1;, and for the tube weapon
with the progranm ng system by the features of claim6. 100131

Advant ageous further devel opnents of this nethod and of this tube weapon
w th the new programm ng system are defined by the associated dependent
clainms. 1,00141 The new nethod is especially, but not exclusively, used for
tube weapons, hereinafter designated a8 weapons, which are shot in the

| ower angle 5 group. The projectiles are programed by the transm ssion of
progranmm n r$r aT corr.espondi ng signal. The calculations for the

progr anmi ng Yo The BEieGHIeHare rparamped by therrapersissicorotgrogramming 3e k.

| h and vl L5t iteria det er pi ned | locity,
o actual | SPAEShERIng Sionat | 1ffe EMbUEloR ioPieh GG miaiese pice wiko] et | | 55,
and the botgférencedonkié position b&metth@ed,%mérﬁ&lﬁ?&gﬁ% \f}g"'?ﬁf—gé"ﬁigﬁé & 0015]

shattering Fo' nt which lies at an optinmal heig
In a pre-cRISUSIEMIGRd Muzzls welocity an actwat bemeasired muzaAg velorie) BCHYadts used.
I

In a definjhi | on hought s are conbi ned, nane the takin

into ac:;okdﬁaf%ﬁﬁﬁ@%ﬁ%P“ﬁﬁ%ﬁ%“ﬂf’%%mqmoma&tha QEXGBaté?msymmlﬂ by a ’
sur enenp 1y, [.yym hei ght of the shattering

ggfint. [081g§ur|€dg(ét§hl1’a§(,e?f?ﬁg prg{:}g cﬁsa%t%?n&g%é%g’i&ngP%%ﬂﬁﬁar%f ore the

measurenent of the actual muzzle velocity, and after the neasurenent of
a calculation correction, and with it the

t he actual e velocity (
ul ti mate cgﬁﬁ LSH' BFﬁ'Cé'SH'a\E/!@“ hepredetermined theoreticalanuize velotiyristused.
cal cul ati o £aBfijsis termi.nation of the actual nuzzle
vel ocity. [0017] w@@?ﬂ@ﬁ@h"%ﬂ@ﬁ‘%ﬁg cRmihinks oamely thelekiegiing of
proj ect i | egccatnt bf tee actual muzzle velocity, which is determined by a measurement,
and the maintenance of the optimum height of the shattering poini.

[0026] In this, the precalculation can be carried out before the measurement of
the actual muzzle velocity, and after the measurement of the actual muzzle
velocity a calculation correction, and with it the ultimate calculation, can be

Carried out; or the entire vitimate calculation can take place after the
delermination 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 usual scattering, caused by the deviation of the
actual muzzie velocity from the predetermined muzzle velacity, is practicality
avoided by taking into consideration the actyal or measured muzzle velocity,
Taking into account the actual or measured muzzle 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 Jength, that is,

the longitudinal distance of the detonation place from the weapon, was
optimized.



grenades which are shot along strongly curved trajectories, at an opti nmal
hei ght over the target. The ot herw se usual scattering, caused by the
deviation of the actual nuzzle velocity fromthe predeterm ned nmuzzle
velocity, is practicality avoided by taking into consideration the actual
or neasured nuzzle velocity. Taking into account the actual or neasured
muzzl e velocity for optim zing the height of the detonation |location is
new, since customarily by taking into %onsi deration the actual or neasured
muzzl e velocity, the shot length, that i's, the |ongitudinal distance of

t he detonation place fromthe weapon, was optimzed. 6 10018] The new

met hod and [0018] Téw meve eiedndd BOd THESH i oned sever al
times, intended especially for tube%%%ﬁ@?@%ﬁgggyﬁfgy%h?ﬁ ry weapons
or machi ne]'&%ﬁ%ﬁg,s%ﬁiW"‘éﬁse'n&nwoeﬁmniaﬂhéorsthWEﬁﬁoﬁé, foéxirg@iki | es al ong
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100193 Geneprgjettile$ almg @ Rmnsctes riiecttires fha o@’%ﬂﬁkﬁ@f'{’ % %ﬁa laélvent i on

are those which are at |east sem-autonmatic @pons,

especi al | y3'¢its Whipseinabe descent@ngleetetive 16 3 BovizonTdl ©xBESEE 3g according
to the nethod of the invention can however, also be carried out for
projectiles fired as individual shots. 100201 For the carrying out of the

nmet hod, a | , [ 1 00g. temis used. That programming
syst em hastda{t@g%r gl négé}{y\cl)\hbgﬁa%ggfl?%@w\ﬁ}gm tﬁéi’@ﬂ?ﬂ‘#ﬂj’k b thesinventiomareng neans
i ncl udi ng tresserwhion aks af Rast SEmiPLRS ' rogr amm ng, and
transmission nmeans for the t r_alnsm' @Eﬁ%%gg%{‘ﬂ“gﬁg?‘g‘“gp’&hﬁﬁ% & Bemgﬂ,‘r
cor r esponddiFgasiedaunehears or machingjcannohes Thé Pastkamiiing etadtiing 1Bhegr at ed
di st ' i ded f

1 ANCE THittd BPEIRVEnBncah however, also be carried out for projectiles fired as

individual shots.

[0020] For the carrying out of the method, a tube weapon with a programming
systemn is used. That programming system has according to the invention v,-
measuring means, computing means including memory means for the
processing of data for the programming, and transmission means for the
transmission of the programming or corresponding signals to the projectiles.

[0022] Preferably integrated distance measuring means are provided for
measuring the longitudinai distance of the target from the wbe weapon. For this
however an external distance measuring means can also be used, and in cerain
cases the mentioned longitudinal distance can also be determined with the help
of topographical maps.

[0022] The construction of the tube weapon with the programming system is
preferably such that the delivery of projectiles s blocked if, as a resuit of the
computations for the programming, a shattering point resuits which lies within a
safety field around the tbe weapon. The safety fisld is essentially dependent
on the projectiles or their effective area.



measuring the |ongitudinal distance of the target fromthe tube weapon. For
this however an external distance neasuring neans can al so be used, and in
certain cases the nentioned |ongitudinal distance can also be determ ned
with the help of topographical maps. 10022J The construction of the tube
weapon with the programm ng systemis preferably such that the delivery of
projectiles is blocked if, as a result of the conputations for the
progranmi ng, a shattering point resultstwhich lies within a safety field
around the tube weapon. The safety field is essentially dependent on the
projectiles or their effective area. 7 (00231 Tube weapons for the delivery
of proj ect [0023) Tubs eveiapbn$ tardhadelivary af proiecties in seda)disenand gvithtbe eemar e
preferably so constructed that rial _firin r.a firj burst is

"ni ti at ed’ BPHSTAIGE SYSIEMATPP EBRY 58 GO0 Ytek it Aiserial thaoot 3 Bngised by
the shoot epurclR0ipithidd by & sHENRT AR Rulntirucl A ANinkéHitiohs bagsef pper | al
fire certain settings are nalntalned, especially, 1 n'case the sane target

i s agai n t dhebghotRet.r oyed, the settings associated with the |ongitudinal

di stance of the target. A further serial tiring or a further firing burst
for destroying the sane target can then take place wthout further input,
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be changed weapon can” however cons at at the

end of a seydimtaired, essedaly! i cae the sanettagyet seag#isto bedessoyad: theeancel | ed.
[00251 In the followng the invention is described in detail by way of

exanpl es  &etings @ssocisiedavithethedongitudinab distance of e targeti Aykir@eesedl t o
scal e. They show. ,Fig. ,|.the fl.ight behavior of shatterabl e projectiles for
ol ai i notriy b a thatér frina sy pERERIEB RIS sndie Bt e ke S

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

cancelled.

[0025] In the following the invention is described in detail by way of examples
and with reference to the drawings. The drawings are not to scale. They show:

Fig. 1 the flight behavior of shatterable projectiles for explaining terms
used in the framework Of the description,;

Fig. 2 a tubular weapon and a target io be destroyed, for explaining the
determination of suitable settings, in schematic representation;

Fig. 3 a tube weapon and a target as well as flight paths of similar
projectiles with similar programming, wherein only computation for
preprogramming takes place but not for correction of the final
programming in a representation similar 1o Fig. 2;

Fig. 4 a tube weapon and a 1arget as well as flight paths of similar
projectiles, wherein computation steps for precalculation and for
definifive calculation take' place, in a representation similar 1o that
of Figs. 2 and 3;

Fig. 5 a tube weapon with a programming system according 1o the
invention, in schematic representation.



Fig. 2 a tubular weapon and a target to be destroyed, for explaining the
determ nation of suitable settings, in schematic representation: Fig, 3 a
t ube weapon and a target as well as flight paths of simlar projectiles
with simlar programm ng, wherein only conmputation for preprogranmmi ng

t akes place but not for correction of the final programmng in a
representation simlar to Fig. 2; Fig. 4 a tube weapon and a target as well
as flight paths of simlar projectileg, wherein conputation steps for
precal cul ation and for definitive calculation take place, in a
representation simlar to that of Figs. 2 and 3; Fig. 5 a tube weapon with
a progranmm ng system according to the invention, in schematic

representation. 6 [0025) First of all different ter A WL t hensel ves,
whi ch appdee26) Fitshof al diftemsntigmse KPown IR Fhﬁﬂi‘ﬁeé‘feslwﬁ‘%%%é“ g{xépl ai ned.
100273 I nput specific. ni tu ki truction distance or a

| ongi t udi r‘fﬁﬂow‘ﬂﬁ?ﬁrﬂfé"ng%sm&'g%ﬁgﬁégﬁp%}@l ongi tudi nal di stance xQ of a
shattering point Q and an optimal |ongitudinal distance xn' of an optimal

shattering point Q froma tube weapon 12; and further 'iz, .taat is, the
fused dur Fopgr] thpUEspetiticahageibides are: a dastruglion distangi @ Qnigityeinghe

rojectile G and at the end of which the,_shattegi ; ; Legtile G

P hkoe. pl acdstnte o obA T8t £1f IASHE el OiaBER e Bl h&“@ﬁ%ﬂt@"ﬁggﬁﬁ‘??ﬁ%%

desi gnat ed_b ke | hatt pinti@edront situlkach of
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the known are: first, the effective distance w of
a grenade Geawbh 4B; Asd Furfrien ez, ithat ipfthe iksedghuratioretimgpwhighPeanTR Hler the

destruction distance x or a region of ,t | ongi | ' : |
practi cal i withdaignition ofsbe @ﬁ@l?dﬂ‘ﬁ& and 5{11?15 @dgﬁwg?ﬂ{%%aé{&ﬂa%i e
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
G, are: first, the effective distance w of a grenade G; which is a function of the
grenade type and which over the destruction distance x or a region of the
longitudinal distance is practicality constant, second, the error distance u; third,
the height y or the elevation in the y-direction of the detonation point Q for a
given target Z; and fourth, the fault allowance system E.

[0029] Stili other influential values are a known or normal muzzie velocity v4(0) of
the projectile G and an actual muzzle velocity v, (eff) of the projectile G. Fora
precalculation the predetermined or predetermined or normal muzzle velogity v,
(0} is used, and it is established that the shatterin'g is 10 take place at a time {,
which can be calculated from the different influential values. The effective
muzzle velocity V 4(eff) differs in general from the predetermined muzzle velocily
v, {0} and therefore must be measured. For the ultimate calculation the effective
muzzle velocity V ,(eff) is taken into consideration. If a calculation is made with
only the predetermined muzzle velocity v,(0), the shattering of the projectile G is
based on an imparied signal after a flight duration t. If the ultimate calcuiation is
made with the actual muzzle velocity vo(eff}, the signal imparted to the projectile



the height y or the elevation in the y-direction of the detonation point a
for a given target Z; and fourth, the fault all owance system F. [0029)
Still other influential values are a known or normal nuzzle velocity vO(O0)
of the projectile G and an actual nuzzle velocity v4 (eff) of the
projectile G For a precalculation the predeterm ned or predeterm ned or
normal nmuzzle velocity va (0) is used, and it is established that the
shattering is to take place at a tine t8 which can be calculated fromthe
different influential values. The effective nuzzle velocity V c, (eff)
differs in_general fromthe predeterm ned nmuzzle velocity vo (Q and

t her ef or e FugPOydich-deigramesppe fight ticherto the shaftaringl eusbbe spshangedtss ve
muzzl e vel ggj £) ] [ ' Lon, Jf_a calculagtion is
made it h TP Pt qrehchein R, PRES RGRR R elfarBrid Shdtis s ng o
the prof echitihfe &rbPandasitle @thana piBHI BFneAINE!vallel %4t cholld gibs dur ation t.
If the ultimate calculation’is de wth the actual nmuzZl'e velocity
vo(eff), tomabiagpmissibhparted to the projectile 9 G and which determ nes

the flight time to the shattering, nmust be so changed So that the
shattering or detonation takes place after the flight durationt s At. at

Is atime ' PR e lve,yal ue. At should
be ae s 19020F Fng Byt RS T4 Weket REBLH dind Wt BRSTAERAR ube 15 of
the tube vigafes tHefiny Sithe JPSEENE G, dlit &N 10 sbiBloR'oPkAGkh! € G and it
all ows the solution of known " fundanmental ballistic equations, from which
the fli ghtfundemental hadistie equatiorsd froroeBtizh i tightidwhtios is detetminegweapon 12
with a weapon tube 13 and a target Z to be destroyed at a | ongitudinal

di stance xZ fromthe tube weapon 12. The projectile G wth which the

Lo e, 2 1 (0089 P YSRLHOASE S  GRERSS g T R Bl 21! 0,

sui tabl e ebedasiroyediat a onghadinahdistantd s, foai wetubeweapeaabesThen the
projectile G, with which the target Z is to be destroyed, maoves in dependence on
The input elevation A of the weapon tube 13 over different projectile trajectories g
or g*. The suitable elevation A~ is that which the projectile G reaches on the
optimat projectile trajectory g*, so that the projectile G upon its shattering at the
longitudinal distance x4* from the tube weapon 12 is at an optimal height y*
above the target Z. An optimal programming has the result that the projectile G
at this optimal height y* detonates at an oplimal shattering point Q°. With the
shattering of a projectile G resulting fragments move away in all directions from
the shattering point with relative fragmem velogities. The absolute velocity of
each fragment is composed of the fragment velocity and of the projectile
velocity. The target Z is optimally located approximately in the middle of a
surface in which the plane of the target Z and the splinter space, where the

splinters of the projectile G detonated at Q" disburse, intersect one another.

(0032] Fig. 2 illustrates the behavior of theoretically ballistically similarly acting
projectiles G which are shot at the samé elevation A and with the same
programming. The calculations for the programming in this case take into
accqunt only the predetermined muzzle velocity v,(0); a correction for taking into
account the actual muzzie velocity v(eff) is not made. For clarity only three



optimal projectile trajectory gt, so that the projectile G upon its
shattering at the |ongitudinal distance xo' fromthe tube weapon 12 is at
an optimal height y' above the target Z. An optinal programm ng has the
result that the projectile G at this optinmal height y' detonates at an
optimal shattering point Q Wth the shattering of a projectile G
resulting fragnents nove away in all directions from the shattering point
with relative fragnment velocities. Thel@bsolute velocity of each fragnment
i s conposed of the fragnent velocity and of the projectile velocity. The
target Zis optimally |ocated approximately in the mddle of a surface in
whi ch t he B5Pightiles G arrreriesented. b astualdyia series capaoelainfarrreonetthan

Shother | 1BtsirteieRd s e fuof DAL Wl as e reamambe 1 srgpts °
ballisti Ay : . o) .

ohevari on i DreENedC o destdltne RirBLCE by nethdiiy ERicBlefiof Bhd fi e Sa™
progr anmmi @ivemptelsumetiaslevatideeh bhihe weapbauobe d8landttakingisideiceoomtied muzzl e

velocity va(0), a correction for taking into account the actual nuzzle
vel oci ty JEoersiethalitynefi thgpaeiectis G, dhe pracplcsiationtgivesea fighpimiedepitbes G are

7o o e e A S B A BB oot <
proj ect i | gpedelemmiteaimayziével ZTHY sivatiiring gbintg F 8l widlmbjebfles &nd Wi th

doyg ).
the given presumed el evation _o? )the weapon tube 13 and taKing into
account a MemEgeredcaliyitierat the optiabhaigidar’| akove thetarget 2dabeudestroyed gi ves a

flight ti t to. t.h tipn, ' | cul ati t ak I th
bast's of  t9hd 24 pBituRel ISREE s ChomBe FE Wegesn 1 GredeiRas teeng poi nts O
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gboveet E;qugggg%.e%s%h%e ﬂe‘g?@%@f@gﬁxkgh?ﬁ%&t@ﬁ& ngllE%?g'?ggg'té ia' from

the tube viaghan e targbeEeahichris sieatep abthealistanes g, rid thealtleewkagomoi nts Q
| ay sOrrevm_lazt cl oser to the tube weapon

[0033] If the actual muzzle velocity vo(eff} of the projectile G coincides with the
predetermined muzzie velocity v,(0), then according to Fig. 3, assuming the
absence of disturbing influences, all projectiles G move along a common optimal
projectile projectory g* and detonate at the shattering point Q*. Generally and as
often mentioned, the actual muzzie velocity of the projectile G deviates from the
predetermined muzzle velocity v,(0} of the projectile G. This is the primary
reason why the projecliles G, as illustrated in Fig. 3, even with shooting at the
same elevation, move not on, of not only on, the optimal trajectory g* Hut on
other trajectories g, and even with the same programming do not, or do not only,
detonate at the optimum shattering point Q" but also at other shattering points Q.

[0034] According to the invention the actual muzzle velocity vy{eff) of at least one
of the projectiles G is now measured. Taking into account the actual, measured
muzzle velocity vi{eff), or its deviation from the predetermined muzzle velocity
Vo{0), an ultimate calculation, or 3 computation correction, is obtained, and on
the basis of the results of the ultimate computation, the proegramming for the
projectiles is produced. The trajectories g, over which the projectiles G move,



12 than the target Z, which is situated at the distance x2 fromthe tube
weapon 12. 100331 If the actual muzzle velocity vo(eff) of the projectile G
coincides with the predeterm ned nuzzle velocity vd(O, then according to
Fig. 3, assuming the absence of disturbing influences, all projectiles G
npve along a conmmon optimal projectile projectory g° and detonate at the
shattering point Q Generally and as often nentioned, the actual nuzzle
velocity of the projectile G deviates tomthe predeternined nuzzle
velocity vO(0) of the projectile C_ This is the primary reason why the
projectiles as illustrated in Fi even with shooting at the sane

g. 3, § :
el evat i on, @508 SaRe sl Bg. Adhabis \Peseme anil tha pregrammipewer sarged but on

onl'y. et Sy B ofs, nB8 of W otk ol WREG ek BD Wl 4 16 Bl ° "
shat t er i ngmpgziBtveldaity 1 Bocmenmimstetcaidutaiontyemel mGgﬁah&nmgtis@thmzzl e
vel ocity vo(eff) of at |east one of the projectiles I S now neasur ed.

'Cli'aki ng i ntitahtheoshattering points &l of MSIUT Q@JBTM;GéMIfMDDW“w(fFﬁinI,Y'or its
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the results of the ultinmate conputation, the programm ng for the

projectiles is produced. The trajectories g, over which the projectiles G
nove. 11 al0@3§hths adeantage of Hemptizyure haight ', oftdlksshettering points Qs pr ogr anmi ng

tere <21 Sl S0 Do BT B coraber B P gL O

cal cul atio[angeﬁuihgﬁéevsi&gﬂ%w gk that4h }argga%a%ieél%tgutoﬁgeié@pihpgye points Q of

all of the projec l'Te at “the op opti mum

shat t er i ngdgstroyed®@y mbny of theeprofecties & anather eigviatios rwill @dvé mbég. 4. [ 00351
The advantage of the optinmum height y' of all shattering points Qis above
all al ongﬁ?'%‘?ﬁ(ﬁnnal deviation of the detonation point Qfromxa'. If this

[0036] The middle value of the measured muzzie velocities of earlier or
previously shot projectiles can be used as the predetermined muzzle velocity
vo(eff). To always obtain shatiering points Q™ with optimal heights y* about the
target Z, a measurement of the effective muzzle velocity v,(eft} shoutd be carried
out for each projectile G.

{00371 For carrying out the above-described method the tube weapon 12 is
eguipped with a programming system. Existing tube weapons, for example,
infantry weapons such as grenade launchers or machine cannons, can, be
modified as needed to include the new programming system, so that a
destruction effect increase can be achieved.

(0038} The programming system has v,-measuring means 14, computer means
16 and ransmission means 18, for the transmission of calculated data from the
computing means 16 to the projectiles G, including a transmission unit at the
ube weapon 12, The v-measuring means 14 are generally arranged in the
area of the muzzle of the weapon tube 13, before or after the muzzie section.
The transmission means 18 are 50 constructed and arranged that the



| ongi tudi nal deviation is so large that the target Z is no | onger
efficiently destroyed by many of the projectiles G another elevation k
will have to be chosen. [00361 The mi ddl e val ue of the nmeasured muzzle
velocities of earlier or previously shot projectiles can be used as the
predeterm ned nuzzle velocity vO(eff)_ To always obtain shattering points
@ wth optimal heights y' about the target Z, a neasurenent of the
effective nuzzle velocity va(eff) shoy be carried out for each
projectile G [0037] For carrying out the above-described nethod the tube
weapon 12 is equipped wth a programm ng system Existing tube weapons,

f or exarmtlraasmis@foa\rﬁfrxue\aamrtﬁe:w@acmésmﬁﬂésiﬁudeétﬂmeéﬁa rojBB@BI ne
ee

cannons, can, be nodified as n ed to include the new programm ng system
so that aoadiagt paiot andhthef éndtof tha svaspon tube 18 betoraites inchibg 3B theThe

progr amm n%-sx_item has vO-neasuring nmeans 14, conputer neans 16 and
transm ssP'GIf s 18, for the transm ssion of calculated data fromthe
conputing neans 16 to the projectiles G including a transm ssion unit at
the tube weapon 12, The vO-neasuring neans 14 are generally arranged in

the arealoo89f As alféady eartiohbe, mgaulnmatbtdaﬁ:uh%iont@befd@ndgﬁ)fa ki t he nuzzle
section. The transm ssion neans 18 are so constructed and arranged that

the 12 traEe¥GEastheesulidhaldepiaecties Graip sotnograntieditas theydodeekt ween a
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proposed that the sheoting be done in a so-called chain of pearls mode. By this

the following is to be understoad: In the abstract similar projectiles are shot.

These projectiles follow, apart from the usual inner and terminal ballistically

occurring strays, in principle similar trajectories, which naturally then only

coincide if the azimuth and elevation are not changed. These similar projectiles

are now dissimilarly programmed, or the programs transmitted to them are

dissimilarly calculated, so that from the launching to the shattering the first

projectite has the longest flight duration and each successive projectile has a

shorter flight duration. in this case, the characteristics of the projectories do not

change, but the end points of the trajectories of the unshatiered projectiies shift

closer 10 the tube weapan with each successively fired projectile. By tuning the

flight times of the projectiles to the cadence of the tube weapon, if wanted, a

number of projectiles can be detonated simultaneously. Especially in the case of

night tire shooting this offers an observer a picture which at some distance can

be compared 1o a chain of pearls, and from this is derived the term “chain of

pearls mode™. It should alsc be known that shooting in the pear! of chain mode

does not necessarily mean that the projgctiles detonate simuitaneously.

{0040} If one combines the idea of programming projectiles G for point shooting
mode according the invention, that is, the maintenance of the optimal height y*
of the shaitering point Q, with the idea of the known chain of pearls mode, a



| ongi tudi nal di stance xx= fromthe tube weapon. This probl em has presented
itself earlier in the destruction of surface targets, and as a solution it
was then proposed that the shooting be done in a so-Called chain of pearls
node. By this the following is to be understood: In the abstract simlar
projectiles are shot. These projectiles follow, apart fromthe usual inner
and termnal ballistically occurring strays, in principle simlar
trajectories, which naturally then onlkg coincide if the azimth and

el evation are not changed. These simlar projectiles are nowdissimlarly
programmed, or the prograns transmtted to themare dissimlarly

cal cul at ederysmviahedgelous mdthed can resultfeor @. tThds mares possigietthe first
projectile has the longest fljight duration and each successive projectile

has a shefgsamminget pwisdiiasder ube weanpnsdyamneansolwhich pointlargetss of t he
projectorjes.do nao hange. b he. e oi nts of, the trajgctqgries of the
Cnohat t or LU dpr0els wiT R 22 thuth (Ea B eRRich s ubu MG Fohdkc
successi vg| [ : O | ' ' it i d

projectil g%rwte g t{ e @g eﬁ@:ﬁelﬂg? e? E)eoe{l‘ uwgig%%%%rﬁ#@ g%ﬁ%‘t”é’@ ggﬁﬁg%gfr of

proj ecti | te getoniondpdintsatrethistand, thoealt | fyr 2 Rgjegparidry of thetgrojectige of
night time shooting this offers an observer a picture which at sone

di st ance 8&RMapcheighiRgwationdrem i pptirpal hright s of iesshateRramontQ deri ved
the term ' r ; -+ |t should al so be known that shooting in
t he pear!l m%;%?igﬁé%enﬁ%%é Ljogtoiggaﬁ% " necessarily nean that the projectiles
detonate sinultaneously. [0440] if one conbines the idea of programm ng
projectiles G for point shooti n%é node according the invention, that is,

p

the mai nt Hif4ht Bagiralywith the gRain gEpaails (pode @ impeovement Sap e F8IeMedQ | with

the idea | QF f r nt ageous net hod
can resul g’?é gﬁo@%i%ﬁé&%@?‘githﬁgegggon §£ %‘gre l?\%g%‘? projectiles for
t ube weappnsidrniTRad nidzieNBIsdtyP ahd betdHBRNS nowg%easﬁrem@ﬁmkéswth known
azinmuth, can be efficiently destroyed withA strongly

place and/or if the measurement or estimation of the longitudinal distance of the

target from the weapon is performed inexactly.

{0042] A further problem which presents itself in conneclion with the shooting of
programmable projectiles by tube weapons is the following: 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. To gchieve hits the entire surface
must be covered with shots. This can in the point shooting mode, that is, with a
number of similarly programmed projectiles, be achieved in that in the firing of a
sernies of projectiles the weapon tube is pivoted in azimuth as well as in
elevation. The weapon tubes of infantry weapons are mostly directed by muscle
power ang can changed in azimuth during the firing of a series of projectiles
without anything further. A surface can thereby be covered in its breadth with
fire in the point shooting mode by swinging the weapon tube in azimuth, with
longitudinal straying being able 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 dimensions can be ¢overed with fire in 2
satistactory way.



curved trajectories and i ndeed even with a considerabl e | ongitudi nal
deviation of the detonation points. In this case. above all, for a ngjor
portion of the projectiles a certain height deviation fromthe opti nal
hei ght y' of the shattering point a nust be taken as a cost involved.
1011413 Naturally with the chain of pearls node an inprovenent can be
achieved even if no consideration is given to the deviation of the
effective and predeterm ned nuzzle vdPocity, and accordingly it no vo
measur enent takes place andfor if the measurenent or estimation of the

| ongi tudi nal distance of the target fromthe weapon is perforned

I nexactly. 100421 A further problemwhich presents itself in connection

wth the B8 DAGRChowBlAOBaRIER SRt Bhashblcalyic ppigamtes s (e

fol I ow ng! the context of the invention are, as already
ment i onedgehs ﬁ.ggx,l@rgﬂ \iHg Bftebion hie retmivelylatgeatimensicos! 46Eh theraRavs- whi ch
are not accurately detecCtable fromw thin the s rface,orwﬁbe.tl?errsel vVes
movabl e t gegefised Painbsitoing rvds; thatds.avith the Tevngrol peolecties Wi SUBI-r ed with

shots. This can in the point shooti : 1Sy i nber of
similarly pRggramie ¥ 8 y&ﬁ‘P%??%M@FQQ“%‘%’%&P& é]&toﬁg‘l iring of a
series of proj ' WRRRE Wi hathitigokest, isoclginadds cen bel | as in
el evation.a%%?%gl)egiel%ﬂﬁés of iqﬁﬁaar?terayﬁvyepgp(_)ns are nostly directed by
nuscl e  pARErednWitls fire inhhaigaddthbuapohinttheitarliredeRdiB. firi ng of a series of

projectiles wthout anything further. A surface can thereby be covered in
its breadth with fire in the point shooting node by sw nging the weapon

tube | N azhfhl Ny isthddor W herdl RRUGhPIY e 1RE. dpBveBeRbiited Rndw metiacer | he

surface o ength with fire. In this way surfaces
whi ch are $988 clflohtiey éﬁ@i_ﬂtdf@arldh!iotiﬁfbombeoﬂeamrisamtmgtheﬁmecﬂfﬁ@%si ons

can be Covig\r;rﬂiovx, %or: v:crt:ur:ﬁ wlegpgns ?h%; tle?rmgftag{rﬁl tL\JAtla%yWealﬁlons is used. Thereby,
in firing on a surface target whose longitudinal range from the weapon is large,
as seen in the shooting direction, a satisfactory weapon effect can be achieved
by shoating in the point shaating mode. With projectiles, which in this custormary
chain of pearls mode ara shot from infantry tube weapons and which therefore
have a corresponding chain of pearls programming, the surrounding field of a
1arget not accurately located or a surface target can be hit even it it is assumed
that the elevation during the shooting is nat changed. Hf the shots during the
shooting also do not change in azimuth, then the impact surface consists of &
strip of land lying in the shooting direction in front of the weapan. if the shots
during the shooting change in azimuth, - and that is actually 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 weapon, in which strip the
detonation points of the successively shot projectiies in step-wise fashion come

nearet 1o the weapen.

{6045] This disadvantage can be removed by a method for shooting with infantry
| tube weapons in a modified chain of pearls mode. In this case the projectiles

are so programmed that the detonation points of the individual projectiles

chénge in a step-wise fashion, and indeed not only in one direction, that is, with



100433 O'ten, however, surfaces are to be covered with fire, which surfaces
as seen in the shooting direction have relatively |large dinensions. Wth

t he above- described point shooting node, that is, with the firing of
projectiles with simlar programmng, wth or without cal cul ation
correction to take into account the actual muzzle velocity, indeed w thout
anything further, such surfaces can be covered with fire in their width
but not in their entire | ength, [0044‘)5 It is therefore also here sought to
use the above-descri bed known nethod of the customary chain of pearls node

for tube weapons within the scope of the _ipyemti bicWhtes lof @eapons t he
termi nf %@éwgtghbgemapbmem@ Wgéﬂ.b“fﬁﬁ%ﬂ'?“&?#%?ﬁ]‘g lon a surfagce target

whose | ongitudinal range fr t hSehindg gRatteriy roed & $£OR shoot i ng
i r sct| orserias sde peoGraning WO ENETEFFaay Snofielins

can be achi eved . b % a%i'hng in the
poi nt shoot i n%érmﬂe m%%ﬂ& RRRIpPSdrebsisely Wenigttening $Wﬁt§e'@3§l"6%a 5 chai n of
pear|s nodEVR € PrORaTom 1 nt antTy tube weapons (am/r&'gﬁﬂmt,ig@;ﬁ & tee have a
cor r espondi agsifted withfeachayrosp peiogrpRRBYRYY p{)%argﬁ{éroun Ing field of a

target nof accurately | ocated .or ur g s RAictibraland s&Ne@s if it is
assuned  pruzeeding gspuRalNBINHPT ngﬁ%&'ﬁggﬁg%

glmls n.ct)ﬁtﬂu%gac{?ﬂg%d. It the

shots during the shooty Glevoimetrgd. i TinesgRfo A t he i npact

sur f ace c@ﬂg’i@t%l’ﬁ'fceévec’s‘f%cg g‘?‘ ﬁgr?g lyin ig t he ,sagg‘tioﬁgng.ieqrect ion in

front of t frensbmd anottier, ias@ieRey nge in azinuth, -
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and t hat Intended in the .destruction of surface targets, then
t he i mpact.opstiham mamhsinshaloaEATGHN: of a strip of |and |ying

diagonal ly in front of the weapon, in which strip the detonation points of
t he successively shot projectiles in step-w se fashion cmuﬁri@%%f to the

weapon. 1?{86%’1‘ g‘#&é’“\%‘ poﬁ?aégegmegam seprograveedthathgdy Shoot i ng

with infa n a nodified chaj f I efther this
case the ppeigejetiiles of trecticsbgrouogiteadiy AT IR ?@e‘ﬂgefﬁ%ﬂg‘?agmoi nts of the

ndividual pr%;e(i:]tileecstclifltgg second group steadily increase.

{0047] The number of projectiles in each group tan be predetermined or can be

set from case-to-case of from use-to-use.

[0048] A group whose projectiles detonate with diminishing distance from the

weapon is in principle ended when the predetermined or fixed number of

projectiles have been chol. Advantageously, however, an interlock is provided

for the purpose of ending a group pefore the detonation point of a projectile falls

oulside a safety distance from the weapan.

{0649} The second group of projectiles generally is followed by further groups
with the projectiies of each succassive group being oppositely programmed.
[0050] During the cut off of each group by the programming, or a3 the case rr.1ay
be by the maintaining of the safety distance if necessary, itis advantageo-us if
the eut off of the entire firing burst is not the result of a given duration, or is not
according to a number of discharged projectiles, but instead the result of a



change in a step-w se fashion, and indeed not only in one direction, that
is, with Is steadily shortened shattering tinmes, but instead a first group
of projectiles of a series are progranmed with progressively shortening
shattering tinmes, a second group are programmed with progressively

| engt heni ng shattering tinmes, and this 1is continued with each group being
oppositely programed in conparison to the proceeding group. The division
of projectiles into groups is fictionq% and serves only as a perceived
description of the new nethod. The projectiles of the different groups
differ fromone another, as already nentioned, not in their construction
but only i e gﬁﬁ¥g ARG heEfhel es are so
progranneggﬁ{gﬁﬁét@@ﬁ g Gﬁpas%?gﬁgh%?@g he pt%jygg?ﬁ gfsa@i(r)\f@ fthk?le first group
steadi | y dhabter dmensbrptised by glsudden endiogsf tie buret. proj ectiles of the
second group steadily 1 ncrease. [00471 The nunber of projectiles in each
group can be predeterm ned or can be set from case-to-case or from
use-to-us j i 1 NI shi ng

di st ance ﬁpﬁ‘ﬁt glp@%rgﬁﬂ}g%&p% g%‘?%ltdéﬁ ez‘ﬁ‘é“gggq en {%ﬁ‘mg(e#cri@e_r m ned or
fixed ”U”tlﬁégt%fssiv_@g%l@ﬁrlde%ndﬁ@mbomm progressiiwatanage detohgtiornpoietser ,  an
interlock is provided for the purpose of ending a group before the

det onat i onis poupiedavithea pivefiag of 1he Weanos abowt 8 FeMENIMEPAT8'8 ance from the
weapon. 10049) The second group of projectiles generally is followed by
further groups wth the projectiles of each successive group being
oppositely programed. 10050] During the cut off of each group by the
programm ng, or as the case may be by the maintaining of the safety

di stance if necessary, it is advantageous if the cut off of the entire
tiring burst is not the result of a given duration, or is not according to
a nunber of discharged projectiles, but instead the result of a



16 determ nation by shooter hinself to end the final burst. In this manner
the shooter is not surprised by a sudden ending of the burst. Je(1ll The
programmi ng can be so constructed that a reprogranm ng from progressively
cl oser detonation points to progressively farther detonation points is
coupled with a pivoting of the 'weapon about a given mninmum angle. 17
Clains; 1. A nethod for the prograrmipg of the shattering of projectiles
(G, which are intended for the destruction of a target (Z) and are to be
shot fromthe tube (13) of a weapon (12) along a strongly curved

traj ectorﬁﬁ éﬁ; 9") to detonate at a. shattering point (0') in the

nei ghbor hd88>f the target (Z), wherein a di stance measurenent for

det er m niyng t heJaRed ?{dﬁ@g}oﬂémmei the3hattbring beprojetjtets (GF) whichm t he
weapon (12) is carried out, the tube (13% is ad ustedmtgg a B%t%ble
el evat i onaré)ijtentedt forghe destructinn o wrgedZhapd Bt SR IA Whbe ocity

f th ' ' G ' I, el e el i f th
targer. (25) b aaRoniabonns EarOen afye S Beletel I o pldaotaetata) L on

*) of t t ef LNEh DR twhete:! t ual |

\(/)él%ci ty %&%@%)@r‘%ﬁ&t E@Itg?éj{egg%)io{??ﬁ\(/%)m??rggg?nﬁ'\e)g,l_mnaag :Jgu g?izénef or
t he programi ngdistased measurement forideterminiog dumiongisvdinalonstanee kel Bhl nuzzl e

velocity (vfl(eff)) and wunder the caondi.tion, of intaining the optinal
hei ght (y') ofthehergesmﬁ@mith@“ﬂ%ﬁﬁﬂ?tﬂ"§ CﬁH@\?’échﬁe target (Z), and the

programm ng [ Sthtertﬁggﬂé)tig%dﬁu%!ém é QUIFHDY&Q!e%%r?@)j les (G.
- 1aking into consideration a predetermined muzzle velocity {v4(0)) of
the projectiles (G} and the longitudinal distance (x;) of the target
(2) from the weapon (12) as well as
- maintaining an optimal height {y") of the shattering point (Q*)
above the target (Z)
- an actual muzzle velacity {v.(eff)) of the projectiles (G} is determined,
- a calculation for the programming is carried out
- taking into consideration the actual muzzle velocity (vo(eff)) and
- under the condition of maintaining the optimal height {y") of the
shattering point {Q") above the target (2), and
- Yhe programming is transmitted to the involved projectiles (G).

2. A method according 1o claim 1, wherein for the calculation of the
programming of the projectile (G) is carried out by
a preliminary calculation taking into consideration the predetermined
muzzle velocity (v,(0)) and

. an ulimate calculation taking into account the actual muzzle velocity
(vo{eff)

3. A methad according to one of claims 1 to 2, wherein the projectiles (@)
have a descent angle relative to the horizontal which exceeds the range of 5°.



2. A nmethod according to claim1, wherein for the cal culation of the
programm ng of the projectile (G is carried out by a prelimnary
calculation taking into consideration the predeterm ned nuzzle velocity
(vo(O) and an ultimate cal cul ation taking into account the actual nuzzle
velocity (vO(etf)). 3. A nethod according to one of clains | to 2, wherein
the projectiles (G have a descent angle relative to the horizontal which
exceeds the range of S ., 18 4. A nethdd according to one of claims t to 3,
wherein the flight paths (g, g ) of the projectiles (0) lie in the | ower
angl e group. 5. A nethod accord| ng ,t o one of cla R&EI’EI n the

proj ectil4s (G)M@Od §ﬁ@ﬁfdlnﬂdp\ﬂ"@d¥ilcwmér1 3. %'ﬁ@@ th%fhghl 548 (12) with

tub I h I d
£ oct ord 4@ g pTeciRRINR S ndloBlef ShtleRioudd 5700, "6 1) “Tor o

pr ogr anm ng the projectiles (G that they detonate in flight at a
shattering point (Q') to destroy a target (Z) which is spaced fromthe
weapon (12) byAmethodngctmrdlnng afesaf plaims (1xo)4 Whhﬁﬁahtmwgm’gﬂeﬁd G &t em

I ncl udes: vorreﬁ % ng neans 14) for determning the actual muzzle velocity
(va(eff))SttFPt IRGHdY “i?%’c‘f'lsleé@ (@, conputer neans (16) for calculating the
programm ng of the projectiles (G taking into consideration a

predeterm ned nuzzle velocity (v9(O) of the projectiles (G and the

| ongi tudi pal dAsweupeR ((2) Mtt@h tUh@(t.'f)rfgeme shapting ohmm!mmiﬂsa(ﬁ)ralctr@) and
mai ntai ning the optimal height (y) of the shattering )
heavily curved trajectones (0.9 ¥and with a programming sys?em (14, 1% 18)
for so programming the projectiles (G) that they detonate in flight at a shattering
point (Q} to destroy a target () which is spaced from the weapon (12) by 2
\ongitudinal distance (xz), which programming system includes:
- v,measuring means (14) for determining the actual muzzie velocity
(vo(eff)) of the projectiles (G),
- computer means (16) for calculating the programming of the projectiles
(G)
- taking into consideration a predetermined muzzie velocity (vo(0)) of
the projeciiies (G} and the longitudinal distance (xz) ot the target
(2) from the weapon (12), and
- maintaining the optimal height (y*} ot the shattering point (Q™)
above the target (Z}, and
- taking into consideration the measured muzzie velocity (v,(eff)) of
projectile (G), as well as
- transmission means (18) for transmitting the programming to the
projectites (G).



above the target (Z), and taking into consideration the neasured nuzzle
velocity (vO(eff)) of projectile (G, as well as transm ssion neans (18)
for transmtting the programming to the projectiles (G. 19 7. A weapon
(12) with a progranm ng system (14, 16, 18) according to Caim®6, wherein
the conputer neans (16) are constructed to, carry out a precal cul ation
t'aking into the account the predeterm ned nuzzle velocity (vC(O), carry
out an ultimate cal cul ati on taking I ntd account the actual nuzzle vel oci ty
(v6(eff)), and wherein the conputer neans (16) has associ ated storage neans

for storing the results of the precal cul ati on UupetQu,t Lt 1 oAt e

cal cul atifon. & weapeapte) wilRd PRArAMMNINE §§$§Mﬁg?§’y&)e#??lﬁﬁé EH; 18)
according to one of clains 6 to 7 ' Hegtiles (G are so
const r uctelgina e Wherein Hhe Comppter ?%ee%“ytﬁéﬁ*é@n‘%d?‘gﬁg?‘guﬁgw ative to the

horizontal exg 8128bn akify ito Weepmoubl e pedeteEmifedgr anmi ng
system (14, 1 ,ggé?&trg%%?g?ng to ontzg of clains 6 to 8 wherein the

proj ectil es (Gnhugsie velocplpv£0)l ong trajectories (g, g°) wlhich lie in the

| ower angl e group. 10. A weapon (.1 ' i¥beaishemd 14. 16, 18)
accordi ng-to OfRITY @U‘aﬁ%"'ﬁ‘ﬁ%cgcé\)ﬁ@%ﬂnﬂ@@‘%‘g%guﬁ{rgﬁf}% i s so constructed

that the proj eghibLsni(@n). 8h& whiergiabl e individually or in series.
- the computer means (16) nas associated storage means for storing the

results of the precalcutation up to the ultimate calculation.

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

S. A weapon (12) with a programming system (14, 16, 18) according to one
of claims 6 to 8 wherein the projectiles (G) are fireable along trajectories (g, g7)

which lie in the lower angle group.

10. A weapon (12) with a programming system (14, 16, 18) according fc one
ciaims 6 to 9 wherein the weapon (12) is so constructed that the projectiles (G)

are fireable individually or in series.



