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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 3 0 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, 3 5 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 1
Patente darken Uesyn t_menzen c_opynght   which the exact deployment
distance is presumed to lie, is generally estimated. In certain cases,
namely if the topographic position of the target is known, the deployment
distance can be exactly determined by means external to the weapon, for
example with the aid of a topographic map. It is also possible to measure
the deployment distance to a visible target 5 with the aid of a distance
measuring unit, for example a laser distance measuring unit. Medium and
heavy infantry weapons in particular are also used for indirect firing,
i.e. for hitting targets which are separated from the weapon by an
impermeable obstacle and are not visible. In this case the deployment
distance cannot be measured. It must either be estimated without a visual
aid on the basis of a possible, or presumed position of the target, 



10 or it must be determined with the aid of means external to the weapon.
In direct firing, aiming for the target can take place by the naked eye
with the aid of a simple aiming device, for example a conventional
rear/front sight aiming device, without any optical device. But rear/front
sight aiming devices have two large disadvantages, which result in the 15
inability to precisely aim the weapon barrel: for one, the deployment
distance is only approximately known in most cases, since it must be
estimated by the naked eye; furthermore, there is only a vague image of the
target because of the lack of an optical enlargement, and the weapon can
therefore not be stably aimed. Infantry weapons can also have optical
aiming devices as aids in aiming for the target. 2 o Such aids which,
within the scope of the present specification will be generally called
image visualization units, can have telescopic sights, for example. In this
case the rifleman can see an enlarged image of the target, or a target
image, as well as markings engraved in the image visualization unit, or a
target mark. The determination of the deployment distance takes place
either as described above by the naked eye, or with the aid of a laser
distance 2 5 measuring unit. The telescopic sight is mounted in such a way
that its optical axis is aimed parallel with the weapon barrel axis, and
the possibly also provided laser distance measuring unit is aimed parallel
with the weapon barrel axis. If no gun sight angle were to be taken into
consideration, this would lead to corresponding inaccuracies. This problem
becomes more serious in connection with slow-flying projectiles, such as
grenades, since the long flying time 3 0 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 3 5 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. 2   In summary it can be stated that up
to now no devices which permit exact sighting of the target and aiming of
the weapon barrel are known for infantry weapons. This was not considered
to be a great lack, as long as the projectiles fired from infantry weapons
were equipped with contact fuses to a large extent. But it is preferred to
also fire projectiles with 5 programmable ignition, which detonate prior to
impact, from infantry weapons; such projectiles are also called ABM [Air
Burst Munitions]. ABM have numerous advantages over conventional munitions:
the ABM projectiles penetrate concealing bushes or thin woods, as well as
masses of snow of considerable thickness, without detonating prematurely;
ABM are excellently suited for house-to-house fighting, since window panes
and thin walls are 10 penetrated and the effect of the projectile is
directed forward; the feared ricochet effect, which otherwise often occurs
with conventional munitions and extended projectile trajectories, cannot
occur. However, the use of ABM can only be successful if it is possible to
accurately determine the projectile trajectories, or when the weapons used
have devices which permit the exact sighting of the target and aiming of
the weapon barrel. 15 Weapons systems with fire control devices which
permit swift aiming, some even on rapidly moving targets, are known in the
fields of artillery and anti-aircraft artillery. However, the technology of
these very elaborate weapons systems cannot be transferred to infantry
weapons, which should be simple in construction and handling,
cost-effective, light and mobile to the highest degree, and must operate
autonomously. 2 o It is therefore the object of the invention - to propose
an improved method of the type mentioned at the outset, which avoids the
disadvantages of the prior art; - to produce a device of the type mentioned
at the outset for executing the method; and - to show a use for the device.
25 In accordance with the invention, this objects is attained - 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. 3 0 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 



3 5 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 3   more simple and in general is
arranged internally in the weapon, so that no connecting devices external
to the weapon are required, and the weapon remains autonomous; in
comparison with fully automated fire control devices for anti-aircraft
guns) the fire control device used here can be called partially automated.
Fine aiming takes place in the third 5 phase, again in the conventional
manner, i.e. by the rifleman and without the aid of the data computed by
the fire control device. When executing the method, there are differences
between direct firing and indirect firing. With direct firing, the target
is roughly sighted and the weapon barrel roughly aimed in 1 o the first
phase, i.e. the azimuth and elevation of the weapon barrel are
approximately fixed. Thereafter the azimuth only changes if the weapon is
not placed horizontally, since in that case a change in elevation results
in a correlated change of the azimuth. The elevation is determined on the
basis of deployment data which describe the relative position of the target
in respect to the weapon, including the topographic profile between target
and weapon. 15 During direct firing, the relevant deployment data only
contain the deployment distance, or a deployment distance range; these must
be at least approximately determined. An initial gun sight angle, i.e. the
angle between the weapon barrel axis and the aiming line, or the optical
axis of the image visualization unit, is set as a function of the
previously determined deployment distance, or the previously determined
deployment distance range. After setting 2 o the initial gun sight angle,
the weapon barrel axis and the aiming line, or the optical axis of the
image visualization unit, are arranged in such a way that they include an
initial gun sight angle. Therefore the optical axis of the image
visualization unit lies not parallel with the weapon barrel, such as in
conventional sighting device, but is adapted to the at least approximately
determined deployment distance. By means of this it is achieved that in the
2 5 further attack on the target, or during continued aiming at the target)
only the distortion-free central area of the optical image visualization
unit is always used. With direct firing, aiming taking place in the second
phase can be called real aiming. As already mentioned, the weapon barrel
remains in its position set in the first phase during aiming. The target
image is a real image of the target and is more exactly sighted, or 3 o
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 3 5 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 4   change of
the gun sight angle, as well as data which define the interior ballistics
of the projectiles to be fired. To this end, at least the following data
are made available to the data processing unit: the deployment distance,
the gun sight angle, or the chronological angular change of the gun sight
angle; the data, which define the interior ballistics of the projectiles to
5 be fired. The data processing unit makes available a signal, based on its
ballistics calculation) which is used by the image visualization unit. The
image visualization unit is designed in such a way that a target marker can
be faded in, whose position is determined by the signal from the data
processing unit. The visible result of the ballistics calculation consists
in that the target marker, which represents the end of an imaginary
projectile 10 trajectory, or an aiming line, and a target image which, in
this case, is actually an image of the target, can be recognized in the
view of the rifleman. The deviation of the target marker from the target
image is a measure of a residual gun sight angle, or an angular change by
which the actual gun sight angle must be changed so that the projectile
will hit the target to be attacked. 15 If no target marker is visible at
the start of the second phase, this means that the rough aiming in the
first phase was not performed with sufficient accuracy, which also includes
the possibility that movement of the target took place at a speed which can
only just, or not at all, be handled by the weapon used, or by the device
used for aiming. Anyway, the method must again be started with the first
phase in such a case. 2 o Aiming the weapon barrel is terminated with the
third phase, in which fine aiming takes place. In the course of fine aiming
the target marker and the target image are brought into congruence as
accurately as possible. With indirect firing, the target is not visible,
but is arranged behind an obstacle. The aimed at target image is not an
image of the target, but an auxiliary image, which can be 



2 5 faded in and whose position is determined by the deployment data. The
deployment data, which describe the position of the target relative to the
weapon, including the topographic profile between the weapon and the
target, here comprise the deployment distance, the deployment height
between the weapon and the target, the relevant obstacle distance between
the weapon and the obstacle, and the relevant obstacle height between the
weapon 3 0 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 3 5 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, 5   also takes place with
indirect firing, in that the target image, or an imaginary target, is aimed
at by means of the image visualization unit. In the course of this, the
initial gun sight angle is displaced by an angular change. The following
data are made available to the data processing unit of the fire control
device: the deployment data, the angular change of the 5 initial gun sight
angle, or the respective gun sight angle, data, which define the projectile
to be fired and its interior ballistics. Data, that define that indirect
firing is performed, must also be known to the data processing unit; if
needed, such data can be derived from the deployment data. On the basis of
the data made available to it, the data processing unit performs its
ballistics calculation and from this determines the position of the target
marker 1 o which here, too) corresponds to the end of an imaginary
projectile trajectory and must come as close as possible to the target
image. Numerous advantages are gained by the novel method and with the aid
of the novel device, the most important of which will be listed in what
follows: an approximately determined initial gun sight angle is set during
rough aiming, and in the process the image 15 visualization unit is brought
into a position in which the target is already inside the optimal range of
the optical device, i.e. in the vicinity of the optical axis of the image
visualization unit. By means of this, optimal sight conditions are provided
for the rifleman, because undesired effects, such as distortion and light
loss are eliminated or minimized. The image visualization unit is moved
during sighting and in the course of this the initial gun sight angle is
displaced 2 o by an angular change; for its ballistics calculation, the
data processing unit of the fire control device takes the deployment data,
the instantaneous gun sight angle and the interior ballistics of the
projectile to be fired into consideration and calculates the position of
the target marker from this. Since only a small mass need to be moved
during this, sighting can take place effortlessly, rapidly and free of
vibrations. Although a larger mass, namely the weapon 2 5 barrel, must be
moved during fine aiming, this movement needs to take place only once and
over a short distance. Rough aiming of the weapon barrel during the first
phase of the novel method can take 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. 3 0 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 3 5 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 6   provide the option of determining the deployment
distance or the deployment distance range without the aid of a laser
distance measuring unit, but with the aid of means external to the weapon,
and to make the respective deployment data available to the data processing
unit of the fire control device, for the following reasons: in the first
place, when not using the laser 5 distance measurement unit, the position
of the rifleman cannot be detected by the enemy by making use of the effect
of the laser distance measurement, and secondly the weapon does not become
useless if the laser distance measuring unit fails. For indirect firing it
is necessary anyway to perform the determination of the deployment data
without the laser distance measuring unit. 10 The movement of the weapon
barrel and/or the movement of the image visualization unit for setting the
gun sight angle can be performed manually, or with the aid of servo
devices. 



It is advantageous to make further data available to the data processing
unit in addition to the already mentioned data, in particular
meteorological data, which essentially relate to the exterior ballistics of
the projectiles to be fired. 15 The device for executing the novel method
has a device for setting the initial gun sight angle and an image
visualization unit. The target image and a target marker can be displayed
by the latter, wherein the target image represents the target, and the
target marker the end of a projectile trajectory of a projectile to be
fired. In the novel device, the image visualization unit is a component of
the fire control device. The fire control device 2 0 furthermore contains
an angle measuring unit for measuring the angular change of the initial gun
sight angle when sighting the target image) and a data processing unit for
performing a ballistic calculation. The ballistic calculation is performed
by taking into consideration the deployment data, the angular change of the
initial gun sight angle and data defining the projectile to be fired and
its interior ballistics. The ballistics calculation must also take into 2 5
account whether it is intended to fire directly or indirectly. As the
result of the ballistics calculation, the data processing unit makes a
signal available, which shows the respective position of the target marker.
In direct firing, 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 3 0 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 3 5 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 7
ballistics. If only one type of projectiles is always fired, the data
regarding the projectiles and their interior ballistics can be definitely
stored in the data processing unit. If different types of projectiles are
fired, it is necessary to make alternatively selectable data available to
the data processing unit, which define the projectile respectively to be
fired) and therefore its interior 5 ballistics. The weapon can also be
designed in such a way that it recognizes the type of projectile to be
fired and makes appropriate data available to the data processing unit
internally. For updating the control device, further data for the
ballistics calculation can be made available to the data processing unit
with the aid of the input device. The consideration of l0 data, which
relate to the exterior ballistics in the widest sense, for example the
non-horizontal state of the weapon and meteorological effects, is of
predominant interest. Suitable means for detecting the horizontal, or
non-horizontal state of the weapon can also be provided, which make
appropriate data available to the data processing unit internally in the
weapon. In connection with spin-stabilized projectiles the consideration of
possibly existing wind is 15 of interest, since the projectiles used
generally have a relatively long flight time, so that possible wind effects
also result not only in a lateral thrust, but also in a considerable
spinderived deviation. A suitable wind sensor can be used for detecting the
wind, which makes the data it has detected directly available to the data
processing unit. However, such a wind sensor provides data which are only
valid near the ground and are therefore only usable for 2 0 ballistics
calculations during direct firing. The wind effects can alternatively be
measured externally or estimated and input into the data processing unit;
this is particularly recommended in connection with indirect firing in
which the projectiles reach greater heights. Consideration of the
respective wind conditions is particularly indicated because the weapons
which are equipped with the novel device are mostly weapons for firing
projectiles 2 5 having low projectile speeds; projectile flying times are
correspondingly considerable and therefore the projectiles are subjected to
the wind effects for comparatively long periods of time. Servo devices can
be provided to make the displacement of the image visualization unit easier
during sighting and/or for aiming the weapon barrel. 3 0 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 3
5 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 8 



makes retrofitting existing weapons possible, as well as the use of a
uniform module with different weapons, and furthermore makes the
replacement of a defective device easier. Such a housing does not
necessarily have to contain all components of the novel device, the angle
measuring unit in particular can be arranged somewhere else and can be
connected 5 with the data processing unit with the aid of connecting lines.
Weapons with which the device in accordance with the invention can be
particularly advantageously employed are, inter alia, machine guns, grenade
launchers, mortars and light infantry cannons, i.e. as a whole autonomously
operating weapons which are used to attack stationary or slowly moving
targets. The advantages of the novel method, or of the novel 10 device,
come to light in particular in case programmable projectiles of the ABM
type are fired. Therefore the weapons on which the novel device is arranged
advantageously have a programming unit for programming, or timing the fuse
of the projectiles. The invention will be extensively described in what
follows by means of exemplary embodiments and by making reference to the
drawings. Shown are in: 15 Fig. 1 A, a graphic representation of a weapon
with the device of the invention, Fig. 1 B, a detail of a further device of
the invention in a greatly simplified manner) 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, 2 0 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. 2 5 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. 3 0 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 3 5 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
which can also be considered to be a part of the fire control device F.
Further components of the fire control device F are an angle measuring unit
Y, a laser distance measuring unit L and a data processing unit EDV with an
input unit E for the manual input of data, in particular of deployment data
D[E] and of data D[A] which define the exterior ballistics of the
projectiles P 5 to be fired, as well as) if desired, of data D[P] and D[I],
which define the projectiles P) or their interior ballistics. The data
processing unit EDV is designed for performing ballistics calculations on
the basis of the totality of the data made available to it. The image
visualization unit V is fastened on the weapon barrel B and can be
continuously adjusted in relation to the weapon barrel B. The optical axis
of the image 



1 o visualization unit V forms a sighting fine 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 fir, is changed. The gun sight angle w 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. 2 o In accordance with Fig. 1 B, 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, 2 5 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 3 0 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*m,~ and an upper limit d*",ax, in
which the target is assumed to be, is estimated from the deployment data
D[E], and 3 5 an initial gun sight angle y~o 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 W equals the angle between the weapon
barrel axis b and a sighting fine 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 10   tangents on a projectile trajectory p of an
actual projectile, and a projectile trajectory po of a projectile Po with
an unlimited projectile speed, each time at the mouth of the weapon barrel
B. In Fig. 2B the projectile trajectory p is the trajectory of a projectile
P which hits the target Z; p+ and p- define trajectories of projectiles
which do not hit the target, because the shot 5 was too long or too short.
Actual sighting takes place in the second phase. Fig. 2B shows the image
which the image visualization unit shows the rifleman. Sighting is
performed by sighting on a target image Z* by means of the image
visualization unit V. The target image Z* is the displayed image of the
target Z. In the course of sighting, the initially set gun sight angle yro
changes by 10 the respective amount of angular change o~. The angular
change 0,~, or the respective gun sight angle y~, is measured with the aid
of the angle measuring unit Y) and the result of the measurement is made
available to the data processing unit EDV. The deployment distance d* is
exactly measured with the aid of the laser distance measuring unit L, and
the result of this measurement is also made available to the data
processing unit EDV. Taking into 15 account the deployment distance d*, the
gun sight angle y, and the data D[I] defined by the interior ballistics 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[I], 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 2 o by
means of the input unit E, or the data D[I] 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 2 5 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 3 0
angle ~r 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 dH and the relevant obstacle height hH. 3 5 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 w 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 



11   D[E], is displayed by the image visualization unit V. During indirect
firing the remaining portion of the method essentially occurs in the same
way as described above in connection with direct firing, wherein Fig. 3B
shows the image displayed by the image visualization unit to the rifleman:
the target image Z" is sighted, in the course of which the initial gun
sight angle 5 y,o is changed by the amount of the angular change 0~r. The
angle measuring unit Y determines the angular change ~y~, or the respective
gun sight angle W. The following data are made available to the data
processing unit EDV: the deployment data D[E], the angular change Ayr, or
the respective gun sight angle y~, data D[I], which define the interior
ballistics of the projectiles P to be fired) and preferably data D[A],
which determine the exterior l0 ballistics of the projectile P to be fired.
The data processing unit 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 result with the
respective gun sight angle yr and by means of which the respective position
of the displayable target marker X is determined. The target image Z* and
the target marker X are made to coincide as much as z 5 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 2 o 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 pertormed 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
2 5 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 y~. Those data which can be optionally input are
shown in dashed lines, in particular the data D[A] defining the exterior
ballistics. 3 o 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 3 5 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 12   alone. Among
these are in particular infantry weapons such as machine guns, grenade
launchers, mortars and infantry cannon. It is possible to achieve
particularly advantageous synergies if ABM is fired using the novel method,
or the novel device. 5 Finally it should also be mentioned that the method
steps can be performed, at least in part, in sequences which are different
from the sequence in the claims. 13 



Claims 1. A method for aiming 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 marker [X] representing the end of
a projectile trajectory [p] are displayed with the aid of an image
visualization unit [V], characterized in that - rough aiming of the weapon
barrel [B] is performed in a first phase, 10 - with the weapon barrel [B]
stationary, sighting by sighting the target image [Z*] by 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 2 0 - an initial gun sight angle [y~o]
corresponding to these deployment data [D][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 2 5 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 [~o] is changed by an angular change [off,], -
the angular change [off] is measured and made available to a data
processing unit 3 0 [EDV] of the fire control device [F], - the deployment
data [D][E]] are made available to the data processing unit [EDV] of the
tire control device [F], - on the basis of the deployment data [D][E]], the
angular change [Dye] and of data [D[P], D[I]] defining a projectile [P] to
be fired, the data processing unit [EDV] performs a ballistics 3 5
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 14   external to the weapon) for example with the aid of a
topographic map or a GPS. 5. The method in accordance with claim 1,
characterized in that 5 the displayed target image (Z*] is an image of the
visible target [Z], which can be attacked by direct firing. 6. The method
in accordance with claim 5, characterized in that 10 the deployment
distance [d*] is determined as the deployment data [D][E]]. 7. The method
in accordance with claim 6, characterized in that the determination of the
deployment distance [d*] takes place by approximately 15 determining a
distance range [d] within which the deployment distance [d*] is assumed to
lie. 8. The method in accordance with claim 7, characterized in that the
determination of the distance range [d] takes place on the basis of a
visual distance 2 0 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 2 5 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 3 0 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 3 5 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 [dH] between the weapon [W] and the target [Z], and - the
obstacle height [hH] between the weapon [W] and the target [Z]. 15   12.
The method in accordance with claim 11, characterized in that the position
of the target image [Z*] to be faded in is determined on the basis of the 5
deployment data d*, h*, dH, hH]. 13. The method in accordance with claim 2
and 3, characterized in that the setting of the gun sight angle [,~] is
performed manually. l0 14. The method in accordance with claim 3 or 4,
characterized in that the setting of the gun sight angle [fir] is performed
by means of a servo device [S]. 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[I]]
relating to the interior ballistics of the projectile [P]. 2 0 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]. 2 5 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, 3 o
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, 3 5 characterized in that the
setting of the gun sight angle [~o, yr] takes place continuously. 20. The
method in accordance with claim 4, characterized in that 16   the setting
of the gun sight angle [Wa, y~] takes place in steps into defined positions
of rest [R1 to Ri]. 21. A device for aiming a weapons barrel [B] of a
weapon [VV) containing a weapon 5 barrel axis [b] on a target [Z], which
device has a - device for setting an initial gun sight angle [Wo] as a
function of deployment data [D[E]], and - an image visualization unit [V]
for displaying a target image [Z*] representing the target 10 [Z]) and a
target marker [XJ 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 [0~] of the initial gun sight angle [y~o], and - a data
processing unit [EDV] for - pertorming a ballistics calculation, in which -
the deployment data [D][E]], 2 0 - the gun sight angle [y~] changed by the
angular change [~W] of the initial gun sight angle [w], and - data defining
the interior ballistics of the projectile [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 [Zj, and 3 0 - 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 3 5 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 [dH] between the
weapon [W] and the target [Z], and the obstacle height 17   [hH] between
the weapon [Vllj and the target [Z]. 24. The device in accordance with
claim 22, characterized in that 5 it has a distance measuring unit, for
example a laser distance measuring unit [L], for measuring the deployment
distance [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 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 [EDT: - 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[I]] defining the interior
ballistics of the projectile [P], 2 5 - 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, 3 0 characterized in that the angle measuring
device [1N] for measuring the angular change [a,~] is designed in such a
way that measurement of the angles is performed in relation to a reference,
for example the horizontal line. 3 5 29. The device in accordance with
claim 21, characterized in that it includes a wind sensor. 30. The device
in accordance with claim 21, 18   characterized in that it contains an
adjustment device for continuously adjusting the image visualization unit
[Vj and in the process to perform the angular changes [~y~] continuously. 5
31. The device in accordance with claim 21, 



characterized in that it contains an adjustment device with a detent unit
with several positions of rest [R1 to Ri] on the weapon barrel [B] and a
detent member [R] 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 10 image visualization unit [V] in steps between the positions of rest
[R1 to Ri] and in the process to perform the angular changes [~y~] step by
step. 32. Use of the device in accordance with at least one of claims 21 to
31 in connection with an infantry weapon, in particular a weapon [W]
designed as a machine gun, grenade 15 launcher) mortar or infantry cannon,
wherein the weapon [W] preferably includes a programming unit [Q] for
programming projectiles [P] of the ABM type. 19
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