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Weapon Barrel and Use of the Device 20 The invention relgtes to a nethod in-

accordance with claim11, a device in accordance wth ¢ ng@ a use of
t he device in accordance with claim 32. Wien firing inf o]

as rifles, assault rifles, grenade | aunchers and norta ai &

weapon barrels is performed nanual |y in nost cases by aimng at the 25,
target without the aid of a f} con deV| Prior to firing it is
necessary to set a gun sight gﬁﬁf@% aég;n which is a function of

the depl oynent di StanBﬁc‘hﬁét%s@ﬂ55‘@H$&5@Zuﬁcﬁl§dl'ﬂﬁélzf romthe weapon. In
connection with direct firing, t hat angl e by which the weapon nust be ai ned

hi gher than the aimng line is called the gun sight angle. In direct firing
the projectiles fired fromthe weapon barrel nove 30 on a projectile
trajectory which coincides with the aimng line at the nouth of the weapon
barrel, then |ies above the aimng line and then should again coincide with
the aimng line at the target. Therefore the exact setting of the gun sight
angle is inperative for nmaking hits, and the depl oynent distance nust be
exactly known for determ ning the gun sight angle. In connection with direct
flrlng, for which light infantry weapons are primarily enployed, 35 aining
fol0the target is made by the naked eye. The depl oynent distance, i.e. the
di stangg4e-.s¢ he target, is determned wthout any aids. However, it is

al nost Tpossible to exactly determ ne the depl oynent distance by t he naked
eye, tBHMGAPYFe a di stance range, within 17 FEBRUARY 2006 which the exact
depl oynment distance is presuned to lie, is generally 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
wegpon, for exanple with the aid of a topographic map. It is al so possible
to Treasure the depl oynent distance to a visible target 5 with the aid of a
di stance nmeasuring unit, for exanple a | aser distance neasuring unit.
Medi um and heavy infantry weapons in particular are also used for indirect
firing, i.e. for hitting targets which are separated fromthe weapon by an

i mper meabl e obst acl e %&h@& &nd Blevice for Aiming a Weapon Barrel
and Use of the Device

20

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, assault 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 ona 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



visible. In this case the deploynent distance cannot be neasured. |t nust
‘either be estimated without a visual aid on the basis of a pb5EEBREARY 2006
presuned position of the target, 10 or it nust be determned with the aid
of neans external to the weapon. In direct firing, ainmng for the target can
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30 of such projectiles demands a comparatively large gun sight angle.

Essentially, the disadvantages of the image visualization unit in the form of a telescopic
sight are the following: The orientation of the telescopic sight parallel with the weapon barrel
limits the selection of the enlargement; a gun sight angle, which must be set at the weapon,
determines the deviation between the aiming line and the weapon barrel axis, by means of

35  which a target marker is displayed; if the deployment distance is too great, these gun sight
angles are relatively large, which has the result that the target marker can no longer be
displayed in an optical device capable of considerable enlargement. Moreover, distortions
are received in case of too large a deviation, unless an optical device is employed which is

absolutely free of distortion and therefore expensive.
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- in connection with the method, by the characteristics of claim 1;

- in connection with the device, by the characteristics of claim 21; and
-in connection with the use, by claim 32.
Preferred further developments are defined in the respective dependent claims.

30 The novel method contains several phases: rough aiming of the weapon barrel takes
place in a first phase. To this end, infantry-like method steps, or those performed by the
rifleman, are performed, for which no special aids, and in particular no data processing unit,
is used. The actual aiming takes place in a second phase, in which only the image
visualization unit is moved and by means of it a target image is sighted. To this end process

35 steps are performed inter alia, which up to now had only been taken in connection with
methods employed by artillery or anti- aircraft artillery, or with the aid of a fire control device,
i.e. method steps for which an image visualization unit, as well as a fire control device with a
data processing unit are required; however, the fire control device used in this case cannot
be compared to fire control devices such as are used for anti- aircraft guns; it is considerably
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aiming. The target image is a real image of the target and is more exactly sighted, or
30 followed, by means of the optical image visualization unit, i.e. the position of the image
visualization unit changes in respect to the weapon barrel axis, as well as absolutely. The
gun sight angle changes because of this, i.e. the initially set gun sight angle becomes larger
or smaller by an angular change. This angular change is continuously measured, so that the
length of the aiming line in relation to the position of the weapon barrel is always known. The
35 deployment distance is generally newly and, if possible, more accurately determined than in
the first phase of the method. As already mentioned, the fire control device with the data
processing unit is used in the second phase. The data processing unit conducts a ballistics
calculation - similar to a data processing unit for artillery or anti-aircraft guns -, taking into
consideration the deployment distance, the gun sight angle, or the lateral chronological
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calculation - simlar to a data processing unit for artillery or
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30 and the obstacle. The deployment data are already exactly determined in the first phase.
Means external to the weapon are employed for determining the deployment data. The
deployment data can be found in a topographic map. The position of the target can also be
possibly determined or estimated on the basis of weapons effects emanating from the target
to be attacked, or it can be assumed, taking into consideration general tactical basics which
35 the enemy presumably obeys. The initial gun sight angle is set in accordance with the
mentioned deployment data.
With indirect firing it is generally not necessary or possible to determine the deployment
data more accurately in the second phase, since they are either already exactly known, or

cannot be determined more accurately. Aiming, which here can be called spurious aiming,
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place with direct firing with the aid of an additional sighting unit, such as a rear/front sight unit,
or with the aid of the image visualization unit.

30 The determination of the deployment distance range during the first phase of the novel
method mostly takes place approximately during direct firing by an estimation made by eye;
however, it can also be performed with the aid of a laser distance measuring unit.

While in the first phase the deployment distance is only approximately determined, it is
newly and, if possible, more accurately determined in the second phase. This is achieved

35 either by distance measuring with the aid of a laser distance measuring unit or by the use of
external aids, by means of a topographic map or a GPS, if the position of the target is known.
The determination of the deployment distance with the aid of a laser distance measuring unit
and the direct input of this distance into the data processing unit does simplify the method.
However, in connection with weapons for direct firing it is possibly also advantageous to
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In direct ﬁnng, essentially only the deployment distance is of relevance among the

deployment data; it can be visually measured, and the novel device preferably has a distance
30 measuring unit, in particular a laser distance measuring unit for this.

The image visualization unit can be a telescopic sight. A low-light-level amplifier can also
be provided. Alternatively, the image visualization unit can comprise an image recording
device with an image playback device; for example, a video camera, an infrared camera or a
digital camera can be used as image recording devices, and a monitor is general used as the

35 image playback device.

The data processing unit of the fire control device is advantageously coupled with an
input unit, with whose help it is possible to input certain data into the data processing unit.
These data are deployment data in particular, if they are determined by means external to the
weapon, as well as possibly data regarding the projectiles to be fired and their interior
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Servo devices can be provided to make the displacement of the image visualization unit
easier during sighting and/or for aiming the weapon barrel.

30 The angle measuring unit which is used for detecting the angular change of the initial
gun sight angle, or for detecting the respective gun sight angle, can be embodied in such a
way that all angles are measured in relation to a reference, for example the horizontal line.

The device by means of which the gun sight angle is changed can be a continuously
adjustable-acting adjustment device. But it is also possible to provide an adjusting 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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manner, Fig. 2A, a representation for explaining the conditions
i nz Onnec[rqvmptmlpwsdﬁhpé@fnefqefqrwe 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,
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unit during sighting, 20 Fig. 3A a representation for expliFRERUARE 2006
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Fig. 4whRhesh Q@tﬂe%o%hi@ékéafto%e%#t NtRE ﬁl%sdd‘rhﬂol«tlévicew t FurtHee cQ#-TpénémQ of
|istics calcul ation h the result of

avai | a&ee f or s Qnd
bal | i sfedie E%ﬂt% %Y'F% arggn PHQWaSFBT‘Q L) %lﬁ@“?%f‘@?é‘t‘fw %’1}%61‘% will
3ef ]thsed déta(rjprb(céseunglumﬁtmoilm\s with aglinpud UﬂN\EﬁQr thé hwmueanptﬁ}oe daiaf mt;in?ﬁ@d | cﬁmds nts
iffer i et [ a ot cal e. ng_ i under.s in
Chat 1 otfafEr st TR Bt A AL BR el A8 R xBrorbdlisFs bine BROISHTELRE ot Dy
W tsh t toebe ﬁm@easvde&d ifzasired) ofidata;D[B] q’ldli)h]gwh&hldleﬂm theqodiettie B, ohtheimovenent
of the; u |. 30 The
weaponmwgps?lgééfg%t Zhé ag{a‘l’—&BC&%‘@ %ﬂsé[g\?\l%go;e%gh 8% &e}%gﬁvﬁ Em%{ﬁs/eapon barr el
axis ealculgtiopn onéh@bamoénhgdotebtv loéthetdata lﬂﬂ@d@ aaaalable taitd a support str uct ure
in the fofya Pﬁag@ %édaﬁ?&on%ﬂ%s%sté%% d?ﬁﬁ@ }%ﬁ‘%rr@i Epér‘?cgéﬂ'ﬁm ng unit Q by
ired can

means of which projectil ranme or their fuses
ti nmed. COMinueisly ?@F%ﬁ@ incrgdation e thervmarsmbarg! Binirhe QD'i'C@ axis Péﬁ’?@é‘@aa? t he front
elr!LCb 3;1 v@lhtﬂlzmm \Pegringla sﬁ’grlniﬂ \hﬁae][aloatng wﬁfgh ltisks F;Pﬂhe‘iﬁhtrb&rm&ttth@th?%t ]
el sewhe o} arre astene n e in such a
oy LGS s 00, R Sblacames blne Toage Healnaonet R RO 18 t he | ot tor
I'n add@v_ta?m ,bariel) B Meatsanat the anglgaaree wtaed/eaporanarﬁamsmmdaﬂhb sghtingh t he

roj ectj n . r [ in e Vi ce
gpt J| on@ﬂel @W“ﬁc& '%Jggiede{m%%“é s@@é@tﬁe Yo |a 8%?46\}/' 'iet %Lgf s'qﬁ%%ggev‘i’ thhlﬂg%gj or dance
wi t h tbewhick dre weapanorares! Bonast bieredﬂy@ted aveatheAangen ofiaitheoretical grpjeciIBRUARY
2006 vhisfwiiaNicAbRR thE fieds bt SPR%gebied P bé ikl WhRnaambeol device F

Furt her conpon ont ro eV| Ce F are ah angle neasuring unit
Y, a | expained isgserier ¢getaikinrefesenssite Fig. 2A@ndLigiada processing unit EDV with an

i nput  unithdnfaRe vﬁst@uimH@lmt MR al 8 béladed witHbuP et refidiniig é&mp&%ksoafrfﬁ@t data
and of data define the exterjor ballistics of the

A
EE Ej] echre|ceatre dGV'Fg[F h cap Hfbaerf"aéawﬁ yseddor ropgly ainipg gf thgwegppn beeiB.afd D17,
whi ch gefiional $imelatightRgtunites th, reQﬂfrérh%Ight tylpatceh aldb Hdeadrbvigéd 8 thidhe data
P bac M aChtaRek FES 7B IRE b Gh v SHRon. 0 St aRb bERraRGpE i Gichd™® ©"
vi sual waythabihisurat comlnwuslaaﬁmﬂmlean relaoniedpewebpor edrrdd Bahdt inastepseso
cont i “MQHF&é’n @ﬁﬂ%\d ghi‘m'icﬁr%ﬁbféﬂnﬁ@g, P&e%@iﬂ%uﬁaw pSLntnﬁ% Jﬂ@sﬂﬂ}él&ﬁdn axi s
Vi su ; whi ch

of the I'na I zation unit orns a Ssi
t he ruipltwﬁamb@mjm Ttheeveanogerarrel Bihen afdefwca@ordhnsmnqse WhIGh§§ﬁ%ﬁ§errent of

the i nggaray b§é4ﬂ6dszﬁtré§%rR1Jﬁ' Fﬁn \fhbr‘méé‘é FsudRafidh driiey h¥eaReRnPATler R, Means
that the ang weapon-barrel axis b and the sighting line v,

wfixh ‘P’%‘CQ&?’F E@Ia{tW@aE{‘LHW Q"Og'ﬂf‘t 'aﬁ"?gﬁr@ g the ﬁ’%s'tlf’ﬁéﬁ’@%t RfeRyun sight angle yJ

i's that agilly 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*i, and an upper limit
d*max, 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 y 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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by which the weapon barrel B nust be el evated over the tangent of a
theoretical projectile 15 path, which ignores the effects ofl7dFRREARYANhe
projectiles Pto be fired, which will be explained in greater detail in
reference to Fig. 2A and Fi g. 3A. The inmage visualization unit V can also be

used Wdngents oh"éeprb}éﬁﬁ!bWa[&t&?ﬁwaﬁ@bﬁlapérofebﬁie arid @pl‘bﬁﬁ&lfeq}ajé’&dﬂy ofa it can
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uni t V¢ o) sly
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only bway taplghg oif tepshprtedet er mi ned, i nst ead of arbitrary, positions of rest
inrelati t ; : jce for

| L2 R i RARA R eleca ISR bAiShe fRdgewRcHYg c2, 101
vi sual imageivisyalization uniighows thet réflemane ingis pagfaffed By siamting onlattaraght i ngl y

br OUQtheléiétP tf?r}ﬁ‘eéﬁs dilce iﬁ%%'et\,‘lé?ﬁﬁzé%n ruﬁﬁ\/ Fﬁae"thgBl lmﬁéSZ*%i tHeVaisp1gydd r e

control devicé I s_designed to be nodular, and’it is arranged in a housing
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t hey fthgees?ptyatn(vj@hrpdavddf@n@laﬁ ﬁangémpurrr@rarftgh@tr@n@igé AP a3 \tid mlfga@géﬂlvbtgﬁn Sre
al range. ou | de e e |I,.nstan exe odal an ar e
oS Ao i rapuroalifle A e Sl MR SRy b AT RSB B 20 ¢
EDV. Frrgasmﬂémehhmnadeeawaﬁap@to Wéidataaprdegdsognenitt EDVOr Tt teplymenttdistangesi bl e
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" 58%uhANG BeplSmBARINEHcd &, I glroigRiahbR! tnd HRVBALBNfGR0Y he dat a
o 8 ploy He QS igH e’

t t dat
D[ E] am@r@éh@k%wf ﬁ@tpf@lﬁ%ﬂ?ﬁs !I“‘%@ ge fi Wnmedat%progggswwbﬁﬂvﬁ%gﬁ?eyr&ﬁ%ﬁ@ S ?s a
functi tBélllléff:s tAeuldes, @ylﬂ?ﬂéﬁnrs]?if Wh%ﬁ%a%inaﬁy%roﬁé\?ﬁtraj@@@ﬂ@§E'a\/@c&ﬂmtugﬁﬁyt ype of

rojectl | es u e ween e . weapon
Pery of Seteiangd T S8 tlofen 30Tt Tod PiaktiR B le e bl Shom ale PR h ¢ he
t ar get whereinTihie pguesibleitigdtithedgtaeD[i] musabe aélsoteb@oramﬁmfdeve&dl tased dsfepre;egtiules on

n n 1 { c e
aj ecﬁ%/?%aﬁjsg gvﬁ%gc HF gr tﬁgggg'%ﬁhj% @8%% 6&’3‘“ (?Qféﬁ)‘?'ngug%rﬁlo?ympo of a

pr 0j eceadhe:ape the end @trthennrQJentlteetdaJmtojyems|diselas/péea thaetacgetmamera}( Sigbtimput h of
the Weer?;ent.rngamkn thgtarPQH rﬁé&er?e tapdé??]rﬁggﬁé .izeca.m@zeesé fukn Bs S%s%,gg e

trajectory
traj ecwmrﬁwh@prqﬁvé}eewwt@@/ w@m%or]éweqﬂvmttmfetaf@ﬁt&t/\s Hegsiise the shot 5

WaS t Oﬁ’\ehﬁlﬂﬁd%+ bR@psiaen V%fu‘?ﬁfeb'ﬁ}q&tlm?djé&oﬂe%@%r #hRA e Bro!é?:ﬂle%%@@d phase.
F 35 et WOPRAP PR CogalPbined by Siahting on a target  image 2+ by means
Of the i rTlE\ge.'ZB/smwd theaangetimarket X\and thetdrgatgahge Bbgla Vertical Ilhélg dihgspoib #yeed
'Slrrgﬁ? cg%af tﬁe g/%tg%z{ég\} Ef‘iar}%d%%%gn%alﬁff s& lh%ltq%'cﬁgnge Qfe elév%'tlgn %oeg nc%tergasﬁﬁJ :
ina 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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10 the respective anmount of angul ar change Ayr. The angul ar change Ayr, or
the respective gun sight angle yr, is neasured with the ai d7§1'*33%{€“g¥13?®
measuring unit Y, and the result of the measurenent is nmade available to
the data processing unit EDV. The depl oynent distance d* is exactly

measur gk bidpldyed %%%é’i%atg@‘i‘/iélﬁﬁ?&tioﬂiuﬁ&W%riﬂﬁmeicf‘ﬂidéﬁhé rémaifiRg the result
of this neasurénent is al'so nade available t0 the data processing unit EDV.
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r el evabichissiont petupllyifised fram thaweapes W, willhipadareelyawith tyegreatest ¢raree ff ned in
the fipmbaitpprovided BEcouess thartidReyetztas nBemodédlanby MEAB nedXtiRezAd o0 t he
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gun si ghftigahsgthematically sheisrthe deld proceshiag lnaid EOV) ldnhgeavithepé dgtaenadaelat a D E]
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P Corpanelh MUl SEreRs SRpUEAEY HIURUDR . e e e D i Ldfe
di2p| apyeiechls Prand thadgta Dillsalaling ia the interipriballistics; Haose drtanich Mvst t ar get i mage
Z* s sisehit@be kRowh for@RUERIRgAMe MoVt ettt dréshovih bgWbrmdl GiRés, atHedy ey, , 1S
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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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determ nes the angul ar change Ay, or the respective gun sight angle y. The
following data are made available to the data processing udﬁFﬁﬁkpAgﬁémm
depl oynment data D[ E], the angular change Ay, or the respective gun sight
angle y, data D1J, which define the interior ballistics of the projectiles

P to bgodd. rﬁ%ngﬁf?ﬂs@%ﬁé‘ Rl HantRl WdaporbisGén S€FREAMBYUhESrendfy 1 or 10
ballistics of the p%giectlle P to be fired. The data processing unit EDV

cont i NAYIREREE: priestT #rd infandy §aPMenst i cs cal cul ati ons and nmake a signa

avai | abl at is\possiblerteapietd yatigulsty dRapRigesud syriehfles EABMIE fiedd UsTA@tHAr Y
projectilﬁatrahectﬁrx fl&ELCh woul d result with the respective gun sight
anglerng 8@9 ﬁﬁ& SO RAY'EF t he respective position of the displayable

t abget mneikadly iDShiogld atlet B mentiehedthat thengéhodi steyrpecari*beapetfdrimed} atrigadt inmar ker X
are 0, LOC] : SSi : jectile trajectory p in
Fi g. “b%gl, fnsse@ﬁé'q%rsgljghéc ar y Hg?rgit fﬁ%ﬁ‘%c%qpé&lg '&E’?%ﬁ%ﬁ-s the target Z;, p+
and p- identify projectile trajectories of projectiles which do not hit the
target Z If the target inmage Z* and the target marker X are conpletely
congruent, the projectile P, which is now actually fired fromthe weapon W
will hit the target Z with the greatest degree of probability provided, of
course, that the target Z has not noved away in the neantine and no 20
unexpect ed net eorol ogical effects have nmade thenselves felt. Fig. 4
schematically shows the data processing unit EDV, along with the data nade
avai l abl e for the ballistics calculations and with the result of the
ballistics calculations perforned in the second phase of the novel nethod.
The data which can possibly be definitely input and stored, are indicated
by double lines, nanely the data DJP] relating to the 25 projectile P and
the data DI] relating to the interior ballistics. Those data which nust
absol utely be known for executing the novel nethod are shown by nor nal
lines, nanely the deploynment data DJE] and the respective gun sight angle
y. Those data which can be optionally input are shown in dashed lines, in
particular the data DJA] defining the exterior ballistics. 30 It should

al so be nentioned that in actual use the opportunity for obtaining a hit is
not as would be assunmed on the basis of the representation by the inage
visualization unit at the time the shot was fired. For one, hits are fewer
t han expected, inter alia because the fine aimng did not take place
optimal ly and/or the exterior ballistics had not been sufficiently taken
into consideration. On the other hand, nore hits are obtai ned than expected,
because 35 the interior ballistics, as well as the exterior ballistics, of
the projectiles are slightly different fromone projectile to the next, so
that when a salvo is fired, a certain dispersion practically always occurs.
As al ready nmentioned at the outset, the novel nethod and the novel device
are mainly designed for use with autononously operating weapons, which are
operated by the rifleman 12 17 FEBRUARY 2006 al one. Anpong these are in
particul ar infantry weapons such as machi ne guns, grenade
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| aunchers, nortars and infantry cannon. It is possible to achieve

particul arly advantageous synergies if ABMis fired using thE FERRBARN208Gd,
or the novel device. 5 Finally it should also be nentioned that the nethod

steps can be perforned, at least in part, in sequences which are different

fromth ' clains. 13 17 FEBRUARY 2006 WHAT IS CLAIMED IS: 1.
A net ho@@ﬁ*gmw \?gapon (W, having a weapon barrel (B) with a weapon
barrel axis (b), on a target (Z), wherein a target image (Z*) 5 representing

2 _ _ representi.
Lraj oot ary (maroddiBha ThEboh Ty BRUFRETVABA GofB PR SOt ©

(V), the netweapeomarreliaxs {b),| wwatgraatd@s: wherainaa farget iglegee(4™ugh ai mi ng
of tdhe weapo i i réQr J SOHFRIY (D(E))
are determ ngeﬁ@\%\%ﬁdé%é g%?i?ﬁredé?éfezg @%{?@%tgﬁgflﬁrgpo?%%e tar gte#a%% in
relation to Phe RIRIgssHE trajgctorndp) ags dispiayest wihithe 3jd of atyireags o)

corr espondi ngjsuglizdteseuie (Q@EI oynent data (D(E)) is set between the weapon
barrel axi sg_ie’t:)b?%ﬂd t he si tifnlﬂ%lj ne év% of the imge visualization unit
(V); - in a B LOMPIF NG FOXRWIRGH6RSharrel (B) stationary, - sighting
of the target (id)a fistpdvralsernvadhaindngof thg wdaponavareel (B)0isi pexfrenfett,) by
megi@ of the irwiggremsual ization unit (V), - wherein the target inmage (Z*)
and th

e target narkKer (? are brought into coincidence as closely as
possi bl e, and - wherer deplayment data AF)s rgtdetergnieedy which definedbe by an

I h Ay), 25 k|d ki ' b I
angul ar change (Ay) relétﬂlé‘pgﬁhbﬁ d?ﬁﬁ?‘%gé%é{}ﬂg%‘(ﬂé‘)r)@(btﬂfn E&ﬁné’%gﬁan arre

(B) is perforned based on the depl oynen and the angul ar change
(Ay). 2. The method in d¥braftthce with claim1, wherein 30 in the second

phase - the angul ar chapgein(tfal)gunssi ﬁéHgl@%ﬁ,?;‘éoFﬂééﬁoﬁdmd @PtHesko a data
Progessing uni t (EDV) a ééglgyr%%ﬂ rd% a ?BYII:-)SQIS e?: between the weapon barrel
axis (b) and the sighting line (v) of the image visualization
unit (V);
- in a second phase, with the weapon barrel (B) stationary,
- sighting of the target (Z) is performed by sighting the target
20 image (Z*) by means of the image visualization unit (V),
- wherein the target image (Z*) and the target marker (X)
are brought into coincidence as closely as possible, and
- wherein the initial gun sight angle (o) is changed by an
angular change (Ay),
25 - in a third phase fine aiming of the weapon barrel (B) is performed

based on the deployment data (D(E)) and the angular change (Ay).

2. The method in accordance with claim 1,
wherein
30 in the second phase
- the angular change (Ay) is measured and made available to a data
processing unit (EDV) a fire control device (F),
- the deployment data (D(E)) are made available to the data processing
unit (EDV) of the fire control device (F),

35 - on the basis of the deployment data (D(E), the angular change (Ay)
and of Data (D(P), D(I)) defining a projectile (P) to be fired, the data
processing unit (EDV) performs a ballistics calculation and in the course
of this determines the position of the target marker (X).
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- the deploynent data (D(E)) are nade available to the data processing wunit
(EDV) of the fire control device (F), 35 - on the basis of tHeFERBRUARY006
data (D(E), the angular change (Ay) and of Data (D(P), D(I1)) defining a
projectile (P) to be fired, the data processing unit (EDV) performs a

bal l'istics calculation and in the course of this determ nes the position of
the target marker (X). 14 17 FEBRUARY 2006 3. The nethod in accordance with

claim 13, whgheimetHwel idedcortiande withodlaina, depl oyment data (D(E)) takes
pl ace with thg] aid 5 of neans external to the weapon, for exanple with the

aid of a tof’)" &F%\'Bhi c map or a GPS. 4. The nethod in accordance with claim
1, wherein fie daterdiisptiayed thardgpioymentedétz* (D(E) ) dakesmipeeokith tbe aidi bl e

t t (2), i t j (LI ; thod i
nccos dance’ ol s SXtefal o HEKSEqin, fof SXantdé With tie pKT6E 87 (1), "
det er mi ned atopggrapkisl ppaita &Sa (D(E)). 6. The nethod in accordance with

claim5, wherein 20 the determ nation of the depl oynent distance (d*) takes
pl ace by ap;la_r oximately determ ning a distance range (d) within which the
di

depl oynént Be dnethodgin ageordarcawirhi@aimd, 7. The method in accordance with
claim6, 25wneesigin the determ nation of the distance range (d) takes place
on the basis_of a visual distance_estination. 8.  The nethod | ccor dance
o e) o m st dBrialeEtioft Endds 175 e 0T n38e ofibddsPR, ket e EraREe (o)
t akes pl ace byn meaattacked by direchficegmeasuring unit, preferably internal to
t he weapon, for exanple by neans of a |aser distance neasuring unit (L). 35

9. The nethod in accordance with claim1,
5. The method in accordance with claim 1,

wherein
15 the deployment distance (d*) is determined as the deployment data

(D(E)).

6. The method in accordance with claim 5,
wherein
20 the determination of the deployment distance (d*) takes place by
approximately determining a distance range (d) within which the
deployment distance (d*) is assumed to lie.

7. The method in accordance with claim 6,
25 wherein
the determination of the distance range (d) takes place on the basis of a
visual distance estimation.

8. The method in accordance with claim 5,
30 wherein
the determination of the deployment distance (d*) takes place by means
of a distance measuring unit, preferably internal to the weapon, for
example by means of a laser distance measuring unit (L).

35 9. The method in accordance with claim 1,

wherein
the displayed target image (Z*) is a blended-in auxiliary image of the
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wherein the displayed target image (Z*) is a blended-in auxiliary inmge of
the 15 17 FEBRUARY 2006 target (Z), which target (2Z) is obsclirEePRYARN 2006
obstacle (H) and can be attacked by indirect firing. 10. The method in
accordance with clai m 1, 5 wherei n the setting of the gun sight angle (y,)
is performed manual | hod in accordance with claim9, 10 wherein

11.
t he depl oymﬁrgﬂhﬁé)f(\ﬂi‘@)taég%@)s'é QbscHEed By 135y ARFFRCE G )afRe CBRDE bet ween

the weapon (¥¥tadkel bhendiré@efiritg.Z) . - the depl oynent hei ght (h*) between the
weapon (W and the target (Z), - the obstacle distance (dH) between the
weapon (W and the target (Z), 15 and - the obstacle hei ght between the
weapon (0OH) ahd néhodangetcofdncel®ithTdiaimmdt hod i n accordance with clai m 10,
wherein 20 tWﬁ E&ﬁltion of the target image (Z*) to be faded in is

det ermined oh 't basis of the deploynent data (d*, h*, dH, hH). 13. The
met hod in acth® selting ofi the gumisight angla (v) wheedormed maeualbt.t i ng of the gun
sight angle (w) is perfornmed by neans of a servo device (S). 14. The net hod
in accordance with claim3, wherein 30 the data nade available to the data
processing unit (EDV) and which relate to the projectile (P) include data

(D(! )21 el at irne(;ﬁ@triolaleini adcerdaicedwithi gaines, of  t Ee 8r 0j ect ijl e (P). | é|5 The
nmet in accordan cl ai erein the data nade available to
thertgat a prowg‘§5?'ﬁ§t?‘6¥ﬁ%l°q‘(’ Enzgﬁ'éa &ﬁf%ﬁhqoén%n% to the projectile (P)
i ncl ude dat a- (¥ Aepployshent digtarcet (d* ) beteeieartheabéapdn (W )andl thel TarigeBRUARY
2006 (2),

- the deployment height (h*) between the weapon (W) and the target (2),

- the obstacle distance (dn) between the weapon (W) and the target (2),

15 and
- the obstacle height between the weapon (hx) and the target (Z).

12. The method in accordance with claim 10,
wherein
20 the position of the target image (Z*) to be faded in is determined on the
basis of the deployment data (d*, h*, du, hu).

13. The method in accordance with claim 2 or 3,
wherein
25 the setting of the gun sight angle (y) is performed by means of a servo
device (S).

14. The method in accordance with claim 3,
wherein
30 the data made available to the data processing unit (EDV) and which relate
to the projectile (P) include data (D(I)) relating to the interior ballistics of
the projectile (P).

15. The method in accordance with claim 2,
35 wherein
the data made available to the data processing unit (EDV) and which relate
to the projectile (P) include data (D(A)) relating to the exterior ballistics of
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the projectile (P). 16. The nethod in accordance with claim 15, wherein 5
the data (D(A)) relating to the exterior ballistics include YWEROGARBY 2006
data. 17. The method in accordance with claim2, wherein 10 data or a
signal are nmade avail able to the data processing unit (EDV), which indicate
whet her there wl|l rect or indirect firing. 18. The method in

accor dance V\ﬁi% EQJQFWFXP) wherein 15 the setting of the gun sight angle (yo,
yJ) takes place continuously. 19. The method in accordance with claim 2,

wh h t ak I t

"o detPrea oo BB e BB IR It 20" h device for aiming &
weapons bar rwhe(ﬂln of a weapon (W containing a weapon barrel axis (b) on a
t t (Z i L i ght
angl o (vo) ot LEREh NN BRI Kpute EREESR BehlfR ihlde FRetdbrblofleg i <! 0

vi sual i zati ofl@i@it (V) for di spl ay| ng a target inmage (Z*) representing the
target (2Z2), and a target marker representing the end of an imaginary

projectile trajectory ile (P) to be fired, 30 wherein the
devi ce chl uE'éé t%i ég‘c%ﬁ?PF%@”%eMtgeé ﬁ')z which has - an inage
vi sual i zat i owhepeih (V) - an angl e neasuring device (M for neasuring
an ar chan t he h n n - a data
pr gltzﬂesm ng u ?tia é gr$a3r re rBé&% 8&%1'%@3}3‘@? Cfasts p%gggégﬁélugﬁ ﬂ':rﬁ\a’n which -
t he depl oyrrewhlaﬂ'amahc(ane vihether theregwill Isé ghrectaagiredifedy firlmgaged by t he angul ar
change (Ay,) 17 17 FEBRUARY 2006 5 of the initial gun sight angle (w), and
18. The method in accordance with claim 2,
wherein
15 the setting of the gun sight angle (y., v) takes place continuously.

19. The method in accordance with claim 2,
wherein
the setting of the gun sight angle (yo, y) takes place in steps into defined
20 positions of rest (R1 to Ri).

20. A device for aiming a weapons barrel (B) of a weapon (W) containing a
weapon barrel axis (b) on a target (2),
which device has a
25 - device for setting an initial gun sight angle (yo) as a function of
deployment data (D(E)), and
- an image visualization unit (V) for displaying a target image (Z*)
representing the target (Z), and a target marker (X) representing the
end of an imaginary projectile trajectory (p) of a projectile (P) to be fired,
30 wherein
the device includes a fire control device (F), which has
- an image visualization unit (V),
- an angle measuring device (M) for measuring angular changes (Ay) of
the initial gun sight angle (o), and
35 - a data processing unit (EDV) for
- performing a ballistics calculation, in which
- the deployment data (D, E),
- the gun sight angle (y) changed by the angular change (Ay)
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- data defining the interior ballistics of the projectile (P) to be fired
can be taken into consideration, and - for outputting a signkl FRBREARY 2006
determ nes the position of the target marker (X). 21. The device in
accordance with claim 20, the devi ce being enbodied for direct firing,
wherein 10 - the tar image (Z*) is the image of the target (Z), and - the
depl oynent dat a (D(’E%)e Hyida %ﬂ&hﬁt%'%ﬁ\l’)rrﬁ{"ﬁepl oyment di stance (d*)

bet ween the weapon (W - @aéa desinirdy 8t intior BAllistieofltd projebtiRc@rtdasce with
claim 20, 15 the device bel ng enbodied for indirect firing, wherein - the

target inmage (Z*) is an B?f;allary i mge of the target (Z), which can be
faded in, and - theandel akearintaadrsideXdEon, @mat ai n - the depl oynent di stance

(h*)° between the bodpoRifing HisBRg! whitr By g pblficl B¥TBemce ™™
(dH) between t he womear (M. and the target (Z), and 25 - the obstacle

hei ght (hH) between the weapon (W and the target (Z). 23. The device in

accordance with claim 21, having a distance nmeasuring unit, for exanple a
| aser dPdt anEBeﬁ@éfsqﬁr'lnn@CCOB@arﬂﬁﬁ with glaim @0, measuri ng t he depl oynent di st ance

(d). 24. Thendlgviice Uéh@@ﬁ%&?é@%ﬁ‘dir@ctcffﬁrhgﬂﬁﬂeréiﬂVL ng a S?E o unit

gned to the ar r or, ai.mn n_barre e
v# ce in acc&'?%igg'é%ﬁmﬁe Qei.\ )ris 3be 'Wgﬁq‘gegf% (M @r sighting the
tar get (2), V\Anh@fdebbyememtgnm (D B)hare icongituted byl thead ésioy tmant distancd8 17

Govico () hatt AuPatestbie BieBofil 6PCRER i Benes M

22. The device in accordance with claim 20,
15 the device being 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
20 target (2),
- the deployment height (h*) between the weapon (W) and the
target (2),
- the obstacle distance (dn) between the weapon (W) and the target
(Z), and
25 - the obstacle height (hn) between the weapon (W) and the target
(2).

23. The device in accordance with claim 21,
having a distance measuring unit, for example a laser distance measuring
30 unit (L), for measuring the deployment distance (d*).

24. The device in accordance with claim 20,
having a servo unit assigned to the weapon barrel for aiming the weapon
barrel (B).
35
25. The device in accordance with claim 20,
having a servo unit for sighting the target (Z), which is assigned to the
image visualization unit (V).
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portion of the follow ng data available to the data processing unit (EDV):
- deploynent data (D(E)), which were determined with the ai d7fEBREARY 2906
external to the weapon, - data (D(P)) defining the projectile (P), - data
(D(1)) defining the interior ballistics of the projectile (P), - data (D(A))

defi ni na the_exterior ballistics of the r01 ectile (P), in particular
met eor oBBgi cihe device inaccopdance win@eimgOnhet her direct or indirect firing

i s intended. threTb@wtd@wu@\ﬁcerQF)ahaorr@ammputtdmctm) erQaktdgeaaralsEaneasurl ng

devi ce for neas t e a desi gn |n such a
Gy Chat | weaBtrtiEER ts Ryloind Sta 3afdEess A Atfcrsag Tl EbW

ref erence, feldepboeylmprkmt data ((6))owhiwh weredet@8midéd with the aichofaowandance
wth claim ZoextérF{%Il ﬁbdfﬂl.gm@a% d sensor. 20 29. The device in accordance

wi th claim 20, contalnin fustnment device for continuously adjusting
the i mage vi<data (BERYalE llﬁrhl'l@ thQ/PF@]wtllen(R)he process to performthe angul ar

changes  (AVI 4aBORbINyQkhing B RBReridhBafieitess e prgeedREy, i th cl aim 20,

cont ai ni ng an adj ustnent device th a defent unit wth sevéral positions

of rest (RL t&2f (DN IrfiniRgsbe %&?ﬁ*@l bi"|3§t"b?n@lf'éi‘%8'f%ﬁ€t'|ﬁe(rﬂ3em Q desi gned
for alternati ﬂshltutla?tkm@geéﬂblég]@alcdathhe positions of rest (RL to Rl) on the

| t to d th 30 i zat
i (V) i <Pt Pt aling, WRth B e ot RalrePCufRG s AR and in the

process to performthe angul ar changes (Ayr) step by step. 31. The device in

accor dagge eas [ to 30, being in connection with an

i nf ant rg9 ang d%b ée Iy aiccgpc]‘? r?ée &'Iitﬂ J@.n??\% 35 designed as a nachi ne gun,

grenade | aunmeeanglﬁu'neasuromg |d|emet (W) éemmensuringdheianguis oteaqgsn(AWy

g][ e{ ﬁ;a%{ﬂ 'tﬂéu'n!ddd;e%'g”néli RPEGERTEWay Bhdt mEhsli¥ment OERETHhGRsRE Ol ectiles (P)
performed in relation to a reference, for example the horizontal line.

28. The device in accordance with claim 20,
including a wind sensor.

20 29. The device in accordance with claim 20,
containing an adjustment device for continuously adjusting the image
visualization unit (V) and in the process to perform the angular changes
(Ay) continuously.

25 30. The device in accordance with claim 20,
containing an adjustment device with a detent unit with several positions
of rest (R1 to Ri) on the weapon barrel (B) and a detent member ®
designed for alternatingly taking up one of the positions of rest (R1 to Ri)
on the image visualization unit (V) in order to displace the image

30 visualization unit (V) in steps between the positions of rest (R1 to Ri) and
in the process to perform the angular changes (Ay) step by step.

31. The device in accordance with at least one of claims 20 to 30,
being in connection with an infantry weapon, in particular a weapon (W)
35 designed as a machine gun, grenade launcher, mortar or infantry cannon,
wherein the weapon (W) preferably includes a programming unit (Q) for
programming projectiles (P) of the ABM type.
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