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Ai ming a Weapon Barrel and Use of the Device 20 The invention relates to a
met hod in accordance with claim11, a device in accordanc

and a use of the device in accordance wth claim32. \We K]I‘Intr
weapons, such as rifles, assault rifles, grenade |aunche Vat
ai m ng of the weapon barrels is perforned manual |y in nost cases by a|

at the 25 target without the aid of a fire control device. Prior to f|r|ng
it is necessary to set a gun siQgnlikenftentraveBAGeapon, which is a function

of the depl oynent di st fromthe weapon.
In connection with dire ﬁgPWF%}gﬁ?ﬁaﬁﬁgﬁg%‘%%ﬁ‘t‘@% weapon nust be

ai meg higher than the aimng line is called the gun sight angle. In direct
firing the projectiles fired fromthe weapon barrel nove 3 0 on a
projectile trajectory which coincides with the aimng line at the nouth of
t he weapon barrel, then lies above the aimng |line and then should again
coincide with the aimng |ine auwmmm"m ,"b Therefore the exact setting of
the gun sight angle is inperati ,mm hits, and the depl oynent

di stance nust be exactly known for o5k M ni ng the gun sight angle. In
connection with direct firing, for Whl ch light infantry weapons are
prif@rily enployed, 3 5 aining for the target is made by the naked eye. The
depl oynegg144.8g@nce, i.e. the distance to the target, is determned w thout
any ai ds—However, it is al nost ossible to exactly determ ne the

depl oyneSingdpyt ance by t he naked @@ wmmm,ﬁmbre a distance range, within 1
Pat ent e darken Uesyn t_nenzen c_ ch the exact depl oynent
distance is presuned to lie, is genermbby estimated. In certain cases,
nanely if the topographic position of the target is known, the depl oynent
di stance can be exactly determ ned by neans external to the weapon, for
exaﬁr%ﬂ e with the aid of a topographic map. It is also possible to neasure
t he depl oynent distance to a visible target 5 with the aid of a distance
nmeasuring unit, for exanple a |aser distance nmeasuring unit. Medium and
heavy infantry weapons in particular are also used for indirect firing,
i.e. for hitting target apon by an

i nper neabl e obstacl e angI ﬁaﬁgﬁj&\xlsﬁgfﬁ‘%ﬁ% fVKQ&S,BOE;rabsa:aey(l%‘?he depl oynent
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The invention relates to a method in accordance with claim 1, a device in accordance
with claim 21, and a use of the device in accordance with claim 32.

When firing infantry weapons, such as rifles, assadult rifles, grenade launchers and
mortars, aiming of the weapon barrels is performed manually in most cases by aiming at the

25  target without the aid of a fire control device.

Prior to firing it is necessary to set a gun sight angle at the weapon, which is a function of
the deployment distance by which the target is distant from the weapon. In connection with
direct firing, that angle by which the weapon must be aimed higher than the aiming line is
called the gun sight angle. In direct firing the projectiles fired from the weapon barrel move

30 on a projectile trajectory which coincides with the aiming line at the mouth of the weapon
barrel, then lies above the aiming line and then should again coincide with the aiming line at
the target. Therefore the exact setting of the gun sight angle is imperative for making hits,
and the deployment distance must be exactly known for determining the gun sight angle.

In connection with direct firing, for which light infantry weapons are primarily employed,

35 aiming for the target is made by the naked eye. The deployment distance, i.e. the distance to
the target, is determined without any aids. However, it is almost impossible to exactly
determine the deployment distance by the naked eye, therefore a distance range, within
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10 or it nust be determned with the aid of neans external to the weapon.
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3 5 steps are perforned inter alia, which up to now had only been taken in
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2 5 faded in and whose position is determi ned by the deploynent data. The
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However, in connection with weapons for direct firing it is possibly also advantageous to
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t he ext émeor balllstlcs of the projectiles are sllghtly different from one

proj ectil eSER/O"JéQlCE@E&ﬁ bé Brcivhﬂj t&’ﬁ%’ﬂe %é@&MQcérﬁerft'o'Fﬁ‘@ imRgé QislidiZatieh BREr Si on
practical | Zrt al ways occurs. nmentioned at the outset, the novel
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oper@t i ng WRepAGIs meddutihy afitwiipie lsaised fdrdetduting ittid grigarar tRangendfane initiding

these are in a |cu antry weapons s, machi ne ade
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steps can be | east | n se nces I"'f f er ent
fromt hgdjg'é@gé,ﬁg@ng ﬁdjpﬁ@e@[t devige. By |t is also possnble o provide an adjustmg device

35 operating in steps, for which purpose different positions of rest are provided on the weapon
barrel, which can be alternatingly engaged by a detent member of the image visualization
unit.

The device for executing the method of the invention is preferably embodied as a module
and arranged in a housing. The housing can be fastened on a weapon at a later time. This
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Clains 1. A nmethod for aimng a weapon [W) having a weapon barrel [B] with
a_weapon barrel 5 axis [b], on a target [Z], wherein a target image [Z*]
representing the target (Z] and a target nmarker [X] representing the end of
a projectile trajectory [p] are displayed with the aid of an inage
visualization unit [V], characterized in that - rough aimng of the weapon
barrel [mBakéssepefitfing existingrweapbns posgitie.sas, wallas thejuse of agniferapoadulewitsl [ B]
stat | onagifereit WHpong, 44 fl %}Hog&nfatagso R 8Pkce B b g}echasgs\ﬂ%eglert he

I mage V|suaI|zat|on uni t | secon erern the

target ipege %an%nﬂfsm%n@%ﬁsg@uly haw@rcoosqm alf @ormqmgtﬁof the Bovadideiradhte as

closely @fgldmeasddin unﬁrrd am&mé\a:awﬂé dtariged sbmewnaRMsdand 6an b8Lohrdets pl ace
Inathl?&k@%ﬁ" WE‘F accorda ce with claiml1,
char act e, 88 92 Qrﬂﬁ?ssﬂg Lfnrﬁté"’ i the pid gl copnectiga e, nent data [D][E]] are

delt er m ned meporis viittfwitieh theedeviekdt actorgareetwithithe invehtont candes pdrigulary

t ] ti ~
cor r espoiBnIFaFraRBoled prsh Mfbr2id iatihg ) Bleod8 et i ks e dun
barr eI arfastry b@nrmnd, iteh@s givgtaié agfohomeudly dpesatinghweapong avhichsaralusedto aftaakni t
[V]. 3. sT&%nH?SJ(;r%fBWIP nﬁ%grtg@gf%e %talavsﬁtagfe Zi:h& H@Jéi‘ﬁe%‘iddz ‘8ﬁof Reldgd 2 5 in

t he second ph the tar ghti ng t he
t ar 36t idexige. gome tQ/\'AQPg'“tﬂ?ét'Cé'?&tﬂ lrbqsas[eﬁgogrﬁﬁ*@@a B@@CF"?’&PF e "tﬁMttYF[e\,l}"e fisgter ei n
the ori gTI'H@’efcﬁélmeSNéHHonQBG ehidh-tRé nbsel @baaa%obrkahgaa agldnthgdouslyange 4 of f, ], -
t he angul ar chan o S nmeasur.ed ' vai |l.a Ie to a data
pr ocessiRGUARTING it BERErSPMEeor I Hd At Fro ! BEFYRSSH, - the. depl oyrent
dat a [ D] [ E]Theamentiomn willheoextersivelyt desttigedliatwhap faliows by ngaansidf ekdéBpbryof t he
angul o SHEGE S bl tnaidnateetelte S BcurprbR SEBMARTRC 82 1T LT o
be fbred, thig 1daagranhicrepssegtation of 3 WERpOpEIT therdevigelsathe ipvention3 5
frglr Egl a} 'X]WF@‘H@ hldetdI%f a9uHR? delicd Bf e IRleRlic ReSgrklfy HRBlifiddiNatert he target

Fig. 2A, a representation for explaining the conditions in connection with direct firing,

Fig. 2B, the image displayed during direct firing by the image visualization unit during

sighting,

20 Fig. 3A, a representation for explaining the conditions in connection with indirect firing,

Fig. 3B, the image displayed during indirect firing by the image visualization unit during
sighting, and

Fig. 4, a schematic view of a data processing unit with the data made available for the
ballistics calculation and with the result of the ballistics calculation.

25 In what follows, the same reference symbols will be used for like elements in all drawing
figures, even if these elements differ in detail. The drawings are not to scale. Aiming is
understood in what follows to be the movement of the weapon barrel, respectively together
with the image visualization unit; sighting is understood to be the movement of the image
visualization unit in respect to the weapon barrel.

30 The weapon W represented in Fig. 1A has a weapon barrel B with a weapon barrel axis
b, which is often also called the bore axis, and a support structure in the form of a tripod
mount S. The weapon W has a programming unit Q, by means of which projectiles P to be
fired can be programmed, or their fuses timed. In the instant case the programming unit Q is
arranged at the front end of the weapon barrel B, however, it could also be positioned

35 elsewhere. The weapon barrel B is fastened on the tripod mount S in such a way that its
elevation and azimuth can be changed in respect to the latter. In addition, Fig. 1 shows a
magazine M and an ammunition belt G with the projectiles on their way from the magazine M
to the weapon W. The device optionally includes a wind sensor, not represented.

The device in accordance with the invention contains an image visualization unit V,

9



4. The nmethod in accordance with claim3, characterized in that the
determ nation of the deploynent data [D][E]] takes place wth the aid of
nmeans 14 external to the weapon) for exanple with the aid of a

t opographic map or a GPS. 5. The method in accordance with claim 1,
characterized in that 5 the displayed target inmage (Z*] is an inmage of the
vi si bl e whighyean gist] be ogrisiderechio beea pant attbedireygondiot device Fr Fugheraomplosentstdiod

'dinsf‘;ﬁgg;« oWr&lgieWc?'rI;rEnrg as@fe%&@s!dnf@%nw Ezgtfsfer &Pt gf%bﬁa@;ﬁﬁuanﬁ q
in acco erowaw&wt RPY W'fbr?é.‘r‘aiélitéﬁ"ltfe')ér the reanual inpet ¢f pRiticdar &t t he
depl oyrrmbmgmemadaﬁsoterahdtoaas@ Iy Wﬁlch)deﬁrﬁ&)th@@x@fbﬁbéﬂhé@s@efr@rﬂfbj@bﬂésP!

=15, L0 Lol | i AT B B PichynaE i 0 ietles P RS P

det er m neteiiabatibtidsh erhei dataaproeessimypeni{ BV isdesigreddoreperiorming Uadifstlss of a
visual  SRbBISR & e Bobi TR kietBian of M HARH dvgufergance v th clalm 7

characte tern’na nent di stance [d*]
t akes pl acdhpymagsayisuaiizationdinitt\aisdestenasl orethenyaapgn @arrel Bpnétanhely internal

t18 t ?ﬁe%ﬁﬂﬁﬁgs'? %nggfgg?ﬂggeﬁag@)ﬁ \}Mgﬁﬁé\ﬁ?éﬁonaoa'r@Br THE Shac Sxi8RftHe iAgeuni t [L].

10 visualization unit V forms a sighting line v, along which the rifleman can sight the target Z
when firing directly. A displacement of the image visualization unit V in relation to the
weapon barrel B means that the angle formed by the weapon barrel axis b and the sighting
line v, which is called the gun sight angle v, is changed. The gun sight angle y is that angle
by which the weapon barrel B must be elevated over the tangent of a theoretical projectile

15  path, which ignores the effects of gravity on the projectiles P to be fired, which will be
explained in greater detail in reference to Fig. 2A and Fig. 3A.

The image visualization unit V can also be used without the remaining components of the
fire control device F, it can in particular be used for rough aiming of the weapon barrel B. An
additional simple sighting unit of the rear/front sight type can also be provided for this.

20 In accordance with Fig. 1B, the image visualization unit V can also be arranged in such a
way that it is not continuously adjustable in relation to the weapon barrel B, but in steps, so
that it can only be brought into predetermined, instead of arbitrary, positions of rest in relation
to the weapon barrel B. The weapon barrel B has a device for this purpose, which defines
several positions of rest R1 to Ri. The image visualization unit V has a detent member R,

25  which can be alternatingly brought into one of the positions of rest R1 to Ri.

Basically the fire control device F is designed to be modular, and it is arranged in a
housing N, so that it can be removed as a unit from the weapon W. Some components of the
fire control device F, in particular the angle measuring unit Y, are arranged outside the
housing N in the instant exemplary embodiment and are connected by means of conductor

30 lines C with the data processing unit EDV.

Fig. 2A shows the weapon W in a deployment for attacking the visible target Z, or for
direct firing. In direct firing, the deployment distance d* by which the target Z is distant from
the weapon W, or a deployment distance range d with a lower limit d*;,, and an upper limit
d*mnax. in Which the target is assumed to be, is estimated from the deployment data D[E], and

35  aninitial gun sight angle y, is set. Other deployment data D[E] are generally not taken into
consideration. The gun sight angle \ is a function of the deployment distance d* for each
respective defined type of projectiles P. The gun sight angle y equals the angle between the
weapon barrel axis b and a sighting line v, which connects the weapon W with the target Z.
The gun sight angle y can also be considered as the angle, on the one hand between the
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characterized in that 3 0 the displayed target image [Z*] is a blended-in
auxiliary imge of the target [Z], which is obscured by an obstacle [H],

and can be attacked by indirect firing. 11. The nmethod in accordance with
claim 10, characterized in that 3 5 the depl oyrrent data [D|[E]] conprise -
the depl oynent distance [d*] between the weapon and the target [Z], -

the depli8)oRmis °’hé|P&i?°tf%kqle%€w&@@&%%&m“e[ w'd arricleetile traiegiory pgfa - t he
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depl gy H, hH. 13. The nethod in accordance with claim 2
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i ndi r ectintéfiéribagistics of the projectiles P to be fired, the data processing unit EDV now performs a
ballistics calculation, by means of which imaginary projectile trajectories p are continuously
determined. The data D[l], which define the projectile P, or its interior ballistics, are stored,
wherein it is possible that the data D[I] must be selected for one of several types of projectiles

20 by means of the input unit E, or the data D[l] are entered by means of the input unit E. In
each case the end of the projectile trajectory p is displayed as the target marker X. Sighting
is continued until the target marker X and the target image Z* coincide as much as possible,
wherein the projectile trajectory p ends near or directly on the target Z. As already
mentioned, p+ and p- identify further projectile trajectories over which the projectiles pass

25  and which do not hit the target Z.

Fig. 2B shows the target marker X and the target image Z* of a vertical line g. This is the
case when the weapon W is placed horizontally, so that a change of elevation does not result
in a change in the azimuth.

Fine aiming of the weapon barrel B then takes place in the third phase with the gun sight

30 angle y which had been set at the end of the second phase.

Fig. 3A shows the weapon W in a deployment for attacking the target Z located behind
an obstacle H and not visible from the weapon W. Here, attacking the target Z is performed
by indirect firing. The deployment data D[E] include the deployment distance d*, the
deployment height h*, the relevant obstacle distance dy and the relevant obstacle height hy.

35 These deployment data D[E] are determined in the first phase of the novel method with the
aid of means external to the weapon, since they can neither be measured nor estimated. A
suitable topographic map can be used as the means external to the weapon. The initial gun
sight angle \ is determined on the basis of the deployment data D[E] and is set. Now a
target image Z*, imaginary in this case, whose position is determined by the deployment data
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19. The nmethod in accordance with claim4, 3 5 characterized in that the
setting of the gun sight angle [~o0, yr] takes place continuously. 20. The
method in accordance with claim4, characterized in that 16 the setting
of the gun sight angle [Wa, y-~] takes place in steps into defined positions
of rest [Rl1 to Ri]. 21. A device for aimng a weapons barrel [B] of a
weapon [ iscdispleyesi hyghe inrgepdsuaizationrunit \axPuringondieast Bringathggempiring whi ch

devi ce %ﬁloﬁ of tHEEMLRBd EQ&erﬁnSﬁ}éd&r&aﬁH thé‘éémé‘bvag'ég déé&medad%bg n{ c\!&]neé‘ﬁorﬁ
function o oynment data an e visualization unit

f depl
for di sﬁﬂ'tﬁﬁ'rﬁ@t fﬁ'"QaWB%fﬁ'“l Fr‘r%g'g 'E’“]S "F‘%ﬁ'ﬁ%%%‘i’iﬁ?'wdt eth?éﬂ“@%ﬁ V'iﬁa'[zﬂ] el a
t ar get m@ﬂieeme{r%? mepargetamageg*?d‘siglaed Bntt}mursmlr\]fﬂmrythpnmnaégunls@hﬁ angleh
traj ector of a,projecti P e fire characterized i.n, that the
dev o ik 1ibgS of ARG ot Peipbpleleihoe A Tie fHalS MeakUfiebll'
vi sual i determinesithe arfjgdlar chénge ap, ariigé eespectergungigieangle yf. Mhe‘foﬂowmgs!ata ng

angul ar ?@ﬁ@e&?v{ @B(%teghé@aa B Rldekéthg aH@anp{e AP Fehyaab DB the a2

he. depkcbanasnty e (eEpeelp dup signt angke yodela Bt geTnel e ntetir hgltas, | he
angul ar of?!?@reﬁﬁe&t"réé! P& bé ﬁr%d' éHd br@fer&#l? d§t'aqm\ Wh%e[té\!}mn@mé extéhra defining

the interjor l1stics of fired can be taken into
conk® de,balﬂqst@ﬁ of theprojectile P to be f red he data processmg unlt EDV continuously performs

its ballistics calculations and make a signal available, which respectively corresponds to the
end of an imaginary projectile trajectory p which would resuit with the respective gun sight

angle y and by means of which the respective position of the displayable target marker X is
determined. The targetimage Z* and the target marker X are made to coincide as much as

15 possible. The projectile trajectory p in Fig. 3B is the trajectory of a projectile P which hits the
target Z; p+ and p- identify projectile trajectories of projectiles which do not hit the target Z.

If the target image Z* and the target marker X are completely congruent, the projectile P,
which is now actually fired from the weapon W, will hit the target Z with the greatest degree of
probability provided, of course, that the target Z has not moved away in the meantime and no

20 unexpected meteorological effects have made themselves felt.

Fig. 4 schematically shows the data processing unit EDV, along with the data made
available for the ballistics calculations and with the result of the ballistics calculations
performed in the second phase of the novel method. The data which can possibly be
definitely input and stored, are indicated by double lines, namely the data D[P] relating to the

25  projectile P and the data D[i] relating to the interior ballistics. Those data which must
absolutely be known for executing the novel method are shown by normal lines, namely the
deployment data D[E] and the respective gun sight angle . Those data which can be
optionally input are shown in dashed lines, in particular the data D[A] defining the exterior
ballistics.

30 It should also be mentioned that in actual use the opportunity for obtaining a hit is not as
would be assumed on the basis of the representation by the image visualization unit at the
time the shot was fired. For one, hits are fewer than expected, inter alia because the fine
aiming did not take place optimally and/or the exterior ballistics had not been sufficiently
taken into consideration. On the other hand, more hits are obtained than expected, because

35 the interior ballistics, as well as the exterior ballistics, of the projectiles are slightly different
from one projectile to the next, so that when a salvo is fired, a certain dispersion practically
always occurs.

As already mentioned at the outset, the novel method and the novel device are mainly
designed for use with autonomously operating weapons, which are operated by the rifleman
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- for outputting a signal which determ nes the position of the target
marker [X]. 25 22. The device in accordance with claim21, characterized in
that it is enbodied for direct firing, wherein - the target imge [Z*] is
the image of the target [Z, and 3 0 - the deploynent data [D E]] are
constituted by the deploynment distance [d*] between the weapon [W and the
t arget [aigne. Agongrbesgeare departiciadoieativ weappnssushgisimachinecgiisagresateed i n

that 3 9 jnkhdrs, ,ﬁgj@&@laﬁg ,r{fg,qtr}; aginbgct firing, wherein - the target inmage
[Z*] is an auxi | |ar%/|maeo the target [Z], which can be faded in, and -
9

t he depl oy HéhPossiieioaghieve paBistIa Y af’Y%"‘%&ﬁﬂ“é?M%@fS'eé|'fs’i%M<',%frF9“F'”Eéh%veen t he
weapon hWel@ﬁéﬁ'\ddﬁgrmfrﬁﬁél dedice. t he depl oynent hei ght [h*] between the
weapon [W _a he rge Z] .. the obstacl tance [d bet we t he
neaen o PRl Mo be rslnioh i v P BEhk ol EbRRSE b SEbo R S Ra ..

t he weapan, ifh seduenaasiwhich aradiffetent #pm tBd sequemce éviheelaims.accor dance with
claim 22, characterized in that 5 it has a distance neasuring unit, for
exanple a | aser distance neasuring unit [L], for neasuring the depl oynent

di stance [d*]. 25. The device in accordance with claim 21, characterized in

that 1 o it has a servo unit assigned to the weapon barrel for aimng the
weapon barrel [B]. 26. The device in accordance with claim 21,
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characterized in that it has a servo unit for sighting the target [Z],
which is assigned to the image visualization 15 unit [V]. 27. The device in
accordance with claim 21, characterized in that the fire control device [F]
has an input unit [K] for making at |east a portion of the 20 follow ng
data available to the data processing unit [EDT: - deploynent data [DE]],
which were determned with the aid of neans external to the weapon, - data
[D[P]] defining the projectile [P], - daims[D[1]] defining the interior
ballistics of the projectile [P], 2 5 - data [DA]] defining the exterior
ballistics of the projectile [P], in particular neteorol ogical data, - data
i ndi cat i ng twhembthod dorr a@ingr wedbnr [@g} hdving ageasori ivdres (BidvitheBweadpen baveélice in

o PE°ER ) b7 el hpefo ARG P i o BB TR
way t hatmarkerdX} repeasentifg the @ndofj b psojédtiletajectoryd] ane displayed ovithttbe aidr effagr ence,

for exa 5 Q'Qﬁalﬂgf 'nzl%t line. 3 5 29. The device in accordance with
claim 2?,3 g%a'r acter'c% zed in that it includes a wind sensor. 30. The device

in accor daﬁbéfaﬁeﬂﬁed:i”éh@ﬁ 21, 18 characterized in that it contains an
adj ust ment - gdeughimingof @ \WédpénWwakné! @ isusdriontied tea firsbgigasel sual i zation unit

[V, gnd 0 LAE B gcess Ko PR Lo Lhe anaul or. changes, ool thagofih gous! v- 5

means of the image visualization unit [V] is performed in a second phase, wherein the target

image [Z*] and the target marker [X] are brought into coincidence as closely as possible, and
- fine aiming of the weapon barrel [B] takes place in a third phase.

15 2. The method in accordance with claim 1,
characterized in that
in the first phase
- deployment data [D][E]] are determined, which define the relative position of the target
[Z] in relation to the weapon [W]}, and
20 - an initial gun sight angle [y,] corresponding to these deployment data [DJ[E]] is set
between the weapon barrel axis [b] and the sighting line [v] of the image visualization unit [V].

3. The method in accordance with claim 2,
characterized in that
25 in the second phase
- sighting of the target [Z] is performed by sighting the target image [Z*] with the aid of the
image visualization unit [V], wherein the original gun sight angle [y} is changed by an
angular change [Ay],
- the angular change [Ay] is measured and made available to a data processing unit
30 [EDV] of the fire control device [F],
- the deployment data [D][E]] are made available to the data processing unit [EDV] of the
fire control device [F],
- on the basis of the deployment data [D][E]], the angular change [Ay] and of data [D[P],
D[l]] defining a projectile [P] to be fired, the data processing unit [EDV] performs a ballistics
35 calculation and in the course of this determines the position of the target marker [X].

4. The method in accordance with claim 3,
characterized in that
the determination of the deployment data [D][E]] takes place with the aid of means
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characterized in that it contains an adjustnent device with a detent unit

W th several positions of rest [RL to Ri] on the weapon barrel [B] and a
detent menber [R] designed for alternatingly taking up one of the positions
of rest [RL to Ri] on the inmage visualization unit [V] in order to displace
the 10 i nmage visualization unit [V] in steps between the positions of rest
[ Rl to Rxteraaido the wéapopy for esample witbrithe aich df hdopogyaphac mapamgeB8PS~y~] step by
step. 32. Use of the device in accordance with at |east one of claims 21 to
31 in connection with an infantry weapon, in particular a weapon [W

desi gned ad- aThﬁBEfﬁﬁﬂTﬂé"'g@ﬁ?OfdﬁnéﬁwbCl%“ﬂauncher) mortar or infantry cannon,
wher ei n thebhg%fgp,getﬁwthg{ eferably includes a programmng unit [(Q for
progranmn & ect | es

of _the ABMt
. Ay AnL. AlthediEpiays t@@%b"%@? [&nbi§ AR image X&h@“ﬂ%}? target [Z], which can be
L. As. L. Aathcked HyLdirett AiddgPS] g| ~!
xf #k#005==F} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cRaU] ca] ca] c$a] c: a] cal] cal] ca] cal] c4al] c" a] c$a! FdKi KpXuXabdve{ei i ]
ukk: I H I | qr62 dlhe fzéthedindacthoahcavith ktaich &a] ca] ca] cal ca] ca] ca] ca] ca] ca] cal] cal ¢

a] ca] ca] cal g, g@] ca] ca] ca] ca] ca] ca] ca] ca] ca! ZT8D2QWK&} xsni d_Z] ca] ¢
a) ca] ca] ca] c%ac%}ca ca| ca] ca] ca] ca] ca] ca] ca] ca] ca] c Lﬁ?] (ga%}ﬂa] ca]ca]ca]ca]c
e

a] caPca] caltisfieriwrgnt diskceldd js\iatgraminadeasthe dpelay@an }-ca] ca] ca] ca] ca

] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! O

o cal oal od) dipaigiBs] FcakBate e Bptapoa] cal d o o) el calcal cal cal cal

6Q} @ R~-b} xghamciéliged ihahjtca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
LJL &' (

Tove ()< m TEoRPgrdlehy 1o e YSRGS T RBST B Fobiaiol” ¢

910%&' ( XdetErmg 4 ghstatlggm;&'e([gi]-\mthm which the deployment dlstance [d*]is assumed to lie.

10%&' () 10%&' ()-F) k| wB! ~" s$&10%&' () - S! 3" s$&10%& () -S! ~ s$&I0%& () - S! " s$&10
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charactenzed in that
the determination of the distance range [d] takes place on the basis of a visual distance
20  estimation.

9. The method in accordance with claim 7,
characterized in that
the determination of the deployment distance [d*] takes place by means of a distance
25  measuring unit, preferably internal to the weapon, for example by means of a laser distance
measuring unit [L].

10. The method in accordance with claim 1,
characterized in that
30 the displayed target image [Z"] is a blended-in auxiliary image of the target [Z], which is
obscured by an obstacle [H]}, and can be attacked by indirect firing.

11. The method in accordance with claim 10,
characterized in that

35 the deployment data [D][E]] comprise
- the deployment distance [d*] between the weapon [W] and the target [Z],
- the deployment height [h*] between the weapon [W] and the target [Z],
- the obstacle distance [dy] between the weapon [W] and the target [Z], and
- the obstacle height [hy] between the weapon [W] and the target [Z].
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15 15. The method in accordance with claim 4,

characterized in that
the data made available to the data processing unit [EDV] and which relate to the
projectile [P] include data [P[l]] relating to the interior ballistics of the projectile [P].

20 16. The method in accordance with claim 4,
characterized in that
the data made available to the data processing unit [EDV] and which relate to the
projectile [P] include data [P[A]] relating to the interior ballistics of the projectile [P].

25 17. The method in accordance with claim 16,
characterized in that
the data [D][A]] relating to the exterior ballistics include meteorological data.

18. The method in accordance with claim 4,
30 characterized in that
data or a signal are made available to the data processing unit [EDV], which indicate
whether there will be direct or indirect firing.

19. The method in accordance with claim 4,
35 characterized in that
the setting of the gun sight angle [y., y] takes place continuously.

20. The method in accordance with claim 4,
characterized in that
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10 [ ] and a target marker [X] representing the end of an imaginary projectile trajectory [p] of a
projectile [P] to be fired,
characterized in that
the device includes a fire control device [F], which has
- an image visualization unit [V],
15 - an angle measuring device [M] for measuring angular changes [Ay] of the initial gun
sight angle [y.], and
- a data processing unit [EDV] for
- performing a ballistics calculation, in which
- the deployment data [D](E]],
20 - the gun sight angle [y] changed by the angular change [Ay] of the initial gun sight angle
[w], and
- data defining the interior ballistics of the projeciile [P] to be fired can be taken into
consideration, and
- for outputting a signal which determines the position of the target marker [X].
25
22. The device in accordance with claim 21,
characterized in that
it is embodied for direct firing, wherein
- the target image [Z*] is the image of the target [Z], and
30 - the deployment data [D[E]] are constituted by the deployment distance [d*] between the
weapon [W] and the target [Z].

23. The device in accordance with claim 21,
characterized in that
35 it is embodied for indirect firing, wherein
- the target image [Z*] is an auxiliary image of the target [Z], which can be faded in, and
- the deployment data [D[E]] contain the deployment distance [d*] between the weapon
[W] and the target [Z], the deployment height [h*] between the weapon [W] and the target [Z],
the obstacle distance [dy] between the weapon [W] and the target [Z], and the obstacle height
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G0@! measurlng the deployment distance [d*].

25. The device in accordance with claim 21,
characterized in that
10 it has a servo unit assigned to the weapon barrel for aiming the weapon barrel [B].

26. The device in accordance with claim 21,

characterized in that

it has a servo unit for sighting the target [Z], which is assigned to the image visualization
15  unit[V].

27. The device in accordance with claim 21,
characterized in that
the fire control device [F] has an input unit [K] for making at least a portion of the
20 following data available to the data processing unit [EDV]:
- deployment data [D[E]], which were determined with the aid of means external to the
weapon,
- data [D[P]] defining the projectile [P],
- data [D][l]] defining the interior ballistics of the projectile [P],
25 - data [D[A]] defining the exterior ballistics of the projectile [P), in particular
meteorological data,
- data indicating whether direct or indirect firing is intended.

28. The device in accordance with claim 21,
30 characterized in that
the angle measuring device [W] for measuring the angular change [Ay] is designed in
such a way that measurement of the angles is performed in relation to a reference, for
example the horizontal line.

35 29. The device in accordance with claim 21,
characterized in that
it includes a wind sensor.

30. The device in accordance with claim 21,
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