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Device for Loading a Barreled Weapon with Ammunition Bodies

The invention relates to a device for loading a barreled weapon with ammunition
bodies, in particular with artillery projectiles, with a rammer for moving an ammuni-
tion body from a loading position outside the loading chamber along a loading path
into a rammed position in the loading chamber of the barreled weapon. Furthermore,
the invention relates to a corresponding method for loading a barreled weapon with

ammunition bodies as well as a barreled weapon with such a device.

In the military sector, barreled weapons of different calibers are used, from rather
small-caliber machine guns to large-caliber artillery weapons. Before firing, the bar-
reled weapons are loaded with one or more ammunition bodies, using split ammuni-
tion, especially for large-caliber barreled weapons, such as artillery guns. In the case
of split ammunition, the ammunition bodies are, on the one hand, the actual projec-
tiles, such as artillery projectiles, and on the other hand, the propellants used to ac-
celerate the projectiles. The projectiles and propellants are usually loaded one after

the other in separate working steps.

First, the projectile is moved from a loading position outside the loading chamber of
the barreled weapon along a loading path to a rammed position in the loading cham-
ber of the barreled weapon. In the second step, the propellants are also transported
from a loading position outside the loading chamber of the barreled weapon along
the loading path to the loading chamber of the barreled weapon. Usually, loading the
projectile is carried out with a first rammer and loading the propellant is carried out

with a separate second rammer.

Automatic ramming devices, such as those known from EP 0 352 584 B1 or EP 1
041 355 B, are often used to transport the projectile to the rammed position thereof.
However, during ramming, in very unfavorable circumstances, errors may occur in
certain situations which prevent the ammunition body from being held in the loading
chamber in the rammed position. This is the case, for example, if a provided driving

band of the projectile does not deform or is not sufficiently deformed when inserting
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it into the loading chamber of the barreled weapon. In such situations, it may occur,

in particular with greater elevation of the weapon barrel, that the projectile is not held

in its rammed position by the clamping force of the driving band but moves back

against to the ramming direction under the influence of gravity.

For safety reasons, the corresponding barreled weapons therefore comprise devices
known as return latches, which prevent the ammunition body from completely slip-
ping out of the barreled weapon, as this has a significant associated risk to the opera-

tors of the weapon.

Even if the return latch prevents complete slipping out of an incorrectly rammed pro-
jectile, it is necessary for the operator to intervene manually in order to correct the
ramming error. For this purpose, it is first necessary that he moves from his operating
position to the loading end of the barreled weapon. There, the operator must manual-
ly operate the return latch and remove the ammunition body, which sometimes has a
considerable weight, by hand from the loading chamber of the weapon, in order to be

able to restart the automatic ramming device.

This is associated with great effort, a considerable load and an increased risk of inju-
ry, for example by crushing the operator. In addition, the operator has to leave his
operating position, which is often protected against military threats, for example in-
side an armored vehicle cabin, for a certain period of time to correct a ramming error.
Above all, during ongoing combat missions in unsecured areas, in doing so the oper-
ator is exposed to a significant risk of danger without protection for the duration of

the correction.

It is therefore the object of the present invention to specify a device and a method
for loading a barreled weapon and a barreled weapon with such a device, which is

characterized by a reduced risk to the operator.

In the case of a device of the type mentioned above, the problem is solved by a cor-
rection rammer downstream of the rammer in the loading path for correcting of

ramming errors as required.
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By using the correction rammer downstream of the rammer, ramming errors can be
corrected automatically without manual operator intervention. If, in very unfavorable
circumstances, a ramming error occurs in a certain situation, the operator no longer
has to leave the protected area of the weapon system to correct this ramming error
and thereby expose himself to an increased risk of danger. Rather, the correction of
the ramming error can be carried out from the protected operating conditions, for

example by remote control or fully automatically.

With an advantageous embodiment of the device, it is provided that the correction
rammer is at least partially movable into the barrel of the weapon. In this way, the
correction rammer can correct a ramming error without having to completely take the

corresponding ammunition body from the barrel of the weapon.

It is advantageous if the correction rammer is movable along the loading path at mul-
tiple speed levels, in particular two speed levels. A slow speed level can be used to
approach the correction device to the ammunition body, which prevents damage to
the ammunition body when contacting the correction rammer. A faster speed level
can be used to accelerate the ammunition body towards the rammed position when
there is contact between the correction rammer and the ammunition body. The am-
munition body can thus be accelerated to a speed at which it has kinetic energy,
which is used for ramming and for deforming the driving band. Advantageously, the
correction rammer decelerates as soon as the ammunition body has sufficient kinetic
energy. The deceleration can take place over a comparatively short distance com-
pared to the entire loading path, without decelerating the ammunition body in doing
so. Thus, the ammunition body can continue along the further loading path to the
rammed position independently of the correction rammer and the correction rammer

can already be moved out of the barrel of the weapon.

A further embodiment provides that the correction rammer is a guided rammer, in
particular a telescopic rammer. The use of chain rammers and in particular chain
rammers with a stiff rammer chain for insertion into the loading chamber of the

weapon or the use of elbow rammers is also conceivable. Driven rammers have
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proved to be very reliable, as they are in contact with the ammunition body during
the ramming and can drive it along the loading path to its scheduled position. In par-
ticular, telescopic rammers enable a simple and reliable construction. Chain rammers
provide an especially space-saving solution. Particularly preferably, the rammer can
be pneumatically operated. To this end, it has proved particularly advantageous if
the rammer can be connected to an air pressure supply, for example to the already

provided air pressure system of a military vehicle, such as an armored howitzer.

A constructively advantageous design further provides that the correction rammer is
movable transversely to the loading path. In this way, the correction rammer can, if
necessary, be transferred from a standby position in which it is stored in a space-
saving manner into the loading path of the barreled weapon in order to correct an
occurring ramming error from there. This transverse movement uses the space paral-
lel to the loading path without increasing the space behind the barreled weapon that

is needed for loading, which is limited in any case.

According to one embodiment, it is proposed that the correction rammer is disposed
on a loading arm that is rotatably supported around the elevation axis of the barreled
weapon. With such a loading arm, the ammunition bodies are transferred from a
magazine or an ammunition feeder to the loading position, from which the rammer
transfers the ammunition bodies along the loading path to the rammed position. The
position of the loading path in the chamber depends on the elevation of the barreled
weapon. Due to the rotatable mounting of the loading arm around the elevation axis
of the barreled weapon, the loading arm can always be rotated into the same relative
position in the loading path of the barreled weapon. By disposing the correction

rammer on the rotatably mounted loading arm, the required space can be reduced.

Furthermore, it may be advantageous if the correction rammer is disposed on the
rammer. In this way, a common device for movement and/or alignment of the ram-
mer in the loading path can also be used for the correction rammer. This can result in

a compact design. In particular, the rammer may be disposed on the loading arm.
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A further embodiment provides for a return latch, which prevents the ammunition
bodies from slipping out of the barreled weapon in the event of a ramming error. In
this way, the ammunition body can be held in the barreled weapon and easily
rammed again by the correction rammer. The inner wall of the barreled weapon can
serve as a lateral guide of the ammunition body. Also, damage to the ammunition
body and/or the loading device due to the ammunition body completely slipping out

of the barreled weapon can thus be counteracted.

Preferably, the return latch is arranged at the loading-side end of the barreled weap-
on. An incorrectly rammed ammunition body can thus slip to the loading-side end of

the barreled weapon without falling out of the barreled weapon .

According to an advantageous embodiment, a ramming quality sensor is provided for
detecting the ramming quality of a rammed ammunition body and/or for the detec-
tion of ramming errors. The measured values of the sensor allow the operator to as-
sess the ramming quality of the ammunition body without having to leave his pro-
tected operating position. The ramming quality sensor can measure at least one quan-
tity that allows a conclusion to be drawn regarding the ramming quality of the am-
munition body, such as the distance from the ammunition body, a resistance between
electrical contacts and/or a pressure on the inner wall of the barreled weapon. The
ramming quality sensor can also automatically detect an incorrectly rammed ammu-
nition body. The operator can thus detect a ramming error from his protected operat-
ing position and can actuate the automatically operating correction rammer by means
of a remote control device. It is also possible that the correction rammer is triggered
fully automatically for detecting a ramming error without the intervention of the op-

erator.

Preferably, the ramming quality sensor is embodied as a distance sensor. In this way,
the ramming quality can be determined in a particularly simple way on the basis of
the distance between the ramming quality sensor and the ammunition body. This

distance measurement is particularly preferably carried out along the loading path.
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Furthermore, it is advantageous if the ramming quality sensor is disposed on a load-

ing arm. By turning the loading arm when loading the barreled weapon, the ramming

quality sensor is placed in its measuring position during each loading process and can

perform the required measurement during the loading process without extending the

ramming time.

It has also proven to be constructively advantageous if the ramming quality sensor is
disposed on a propellant rammer. Since the propellant rammer is brought into the
loading path of the barreled weapon after the completion of ramming the projectile,
the ramming quality sensor can perform the required measurement before the propel-

lant is then moved to the area behind the rammed projectile in a next step.

A further embodiment provides that the rammer and/or the correction rammer and/or
the ramming quality sensor are arranged in the manner of a revolver drum. In this

way, a particularly space-saving design can be realized.

Furthermore, it is advantageous to provide a means of measuring the distance be-
tween the correction rammer and the ammunition body. In this way, the distance can
be detected during the approach of the correction rammer to the ammunition body.
This measurement can be used to control the approach behavior of the correction
rammer. It is conceivable to approach at different speed levels, for example first at a
fast speed level, with which time can be saved during the approach, and at a slower
speed level below a defined distance from the ammunition body, at which the correc-
tion rammer is brought into contact with the ammunition body slowly and without
damaging the ammunition body. Preferably, a ramming quality sensor in the form of

a distance sensor can be used as a measurement means.

A development of the invention provides a force sensor for determining the force
acting on the correction rammer. In this way, it can be detected when the correction
rammer comes into contact with the ammunition body. Depending on this, the cor-
rection rammer can be controlled, for example the speed or acceleration thereof can
be changed. Furthermore, the correction rammer can be used on the basis of the

measured values of the force sensor to press the ammunition body into the loading
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chamber of the barreled weapon with a defined force. As a result, for example, a

driving band, the clamping force of which holds the ammunition body in the rammed

position, can be deformed.

In the case of a barreled weapon of the type mentioned above, the problem is solved
by a device for loading the barreled weapon with one or more of the preceding char-
acteristics. This results in the advantages already explained in connection with the

device.

In the design of the barreled weapon, it is further proposed that a return latch com-
prises the ramming quality sensor for detecting the ramming quality of a rammed
ammunition body and/or for detecting ramming errors. In this way, the ramming
quality sensor can be attached to the weapon in a very space-saving manner, as no
mount outside the barrel weapon is required for the ramming quality sensor. Due to
the contact between the return latch and an incorrectly rammed ammunition body,
contact sensors, such as pressure sensors or contact voltage sensors, can also be used
in a simple way to detect ramming errors. Also, the ramming quality sensor is per-
manently located within the loading path of the barreled weapon and does not have
to be placed in the loading path to determine the ramming quality. This can reduce

the time between ramming and the detection of the ramming quality.

In addition, in order to achieve the above-mentioned object with a method for load-
ing a barreled weapon with ammunition bodies, in particular with artillery projec-
tiles, with a rammer for moving an ammunition body from a loading position outside
the loading chamber along a loading path to a rammed position in the loading cham-
ber of the barrel weapon, it is proposed that ramming errors are corrected as required
with a correction rammer downstream of the rammer in the loading path. With such a
method, the advantages described in connection with the device for loading a bar-

reled weapon also arise.

Further details and advantages of a device according to the invention, a correspond-

ing barreled weapon as well as the associated method are explained below with the
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assistance of the attached drawings of an exemplary embodiment. In each figure in a

schematic view:

Fig. 1 shows a barreled weapon according to the invention with an ammunition

body in the loading position,

Figs. 2-9  show multiple views of the barreled weapon from fig. 1 to illustrate the

processes when a ramming €Iror oCcurs.

In the military field, large-caliber missiles in the form of guns, artillery weapons,
howitzers, etc. are often operated with split ammunition, in which the projectile and

the propellant are present as separate ammunition bodies 2.

In contrast to cartridge ammunition, the loading of the barreled weapon 10 is there-
fore carried out in two separate steps. In a first step, the projectile is transferred to the
loading chamber 12 of the weapon, after which the projectile is located in a rammed
position in the loading chamber of the weapon 10. In this position, the projectile is
held in a defined position in the loading chamber 12 of the weapon 10, wherein a free
space remains behind the rammed projectile on the load side, into which the propel-
lant is introduced in a second step. These two processes usually run separately from
each other and the type and quantity of the propellant can influence the acceleration

of the projectile according to a previously defined fire control solution.

To ram the ammunition body 2, which is in the form of a projectile, automated ram-

ming devices 1 are often used.

Fig. 1 shows schematically the loading-side end of a barreled weapon 10 according
to the invention, before the weapon 10 is loaded with an ammunition body 1. For
example, the barreled weapon 10 may be an artillery weapon, the weapon of a battle
tank, or another barreled weapon. As an essential component, the barreled weapon 10
comprises a barrel 11, which can be oriented in azimuth and elevation, from which

the ammunition body 2 can be fired and which is shown in the figures only in a
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shortened form. Inside the loading-side region of the barrel 11 is the loading chamber

12 of the barreled weapon 10, in which the ammunition body 2 can be rammed pres-

sure-tight in a clamping manner.

When loading the barreled weapon 10, an ammunition body 2 is introduced into the
loading chamber 12 by a device 1 for loading the barreled weapon 10 and thus into

the barrel 11 of the barreled weapon 10. For this purpose, the ammunition body 2 is
first positioned in a loading position outside the loading chamber 12. This position-
ing can be carried out, for example, by a loading arm that is not shown that is pivot-
ally linked around the elevation axis of the barreled weapon 10. By a pivotal move-
ment of the loading arm, an ammunition body 2 provided by an ammunition feeder

or a magazine is automatically brought into the loading position that is aligned with

the barrel’s bore axis, regardless of the elevation of the barreled weapon 10.

From the loading position, a rammer that is not shown in the figures transfers the
ammunition body 2 along a loading path L into the loading chamber 12. For reasons
of an overall view, the rammer is not shown, but usually the rammer is part of the

device 1.

Various types of rammers can also be used as the rammer, for example guided ram-
mers, with which the ammunition body 2 is pushed into the rammed position thereof
by a sliding rammer element or a rammer chain. With guided rammers, design-
related ramming errors are rather unlikely, but they have the disadvantage of com-
paratively long loading times, since the sliding rammer element or the rammer chain
must be moved out of the barrel 10 again after ramming before another ammunition

body 2 can only then be rammed.

Significantly shorter loading times can be achieved with so-called free-flying ram-
mers. Such free-flying rammers accelerate the ammunition body 2 outside the bar-
reled weapon 10 to a sufficiently high ramming speed, so that the ammunition body 2
enters the loading chamber 12 of the barreled weapon 10 virtually in free flight and
thus reaches the rammed position. Since the free-flying rammer does not move into

the barrel 11 of the barreled weapon 10 and thus does not have to be moved out of it
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again, favorable loading times result. The occurrence of ramming errors is also very

rare with such rammers, but somewhat more likely than with guided rammers.

In the event of a ramming error, the ammunition body 2 does not remain in the
rammed position after the automatically running rammer process but slips back along

the loading path L towards the loading end of the barreled weapon 10.

Such a situation is illustrated in fig. 2. As can be seen in particular, the ammunition
body 2 that is sliding back is prevented by a return latch 5 from completely sliding
out of the barreled weapon 10. In this way, the danger to the operator of a sliding

ammunition body 2 is prevented, but the ammunition body 2 must be rammed again.

In order to be able to correct the ramming error automatically, it is first necessary
that the incorrectly rammed ammunition body 2 is also recognized as such. Fig. 3
shows a ramming quality sensor placed in the loading path L for this purpose. Said
ramming quality sensor 6 is embodied here as a distance meter and is for example in
the form of a laser distance meter or an ultrasonic distance meter and measures the
distance from the ammunition body 2 as a measure of the ramming quality. Said dis-
tance is used to determine whether a ramming error occurred when ramming the
ammunition body 2, as is the case in the example shown. The ramming quality sen-

sor 6 can also be part of the device 1.

In order to bring the ramming quality sensor 6 into the loading path L, the sensor
may be linked to the device 1 or to the barreled weapon 10. Likewise, it is also con-
ceivable to dispose the ramming quality sensor 6 on the loading arm, the rammer, a
propellant rammer that is not shown and/or the correction rammer 4 to reduce the
number of components required for the movements. It is precisely disposal on the
rammer or on the correction rammer 4 that is advantageous here, since the ramming
quality sensor 6 is already located in the loading path L after the ramming by the
rammer or the correction rammer 4 and does not have to be brought into the loading
path L. Furthermore, it is also conceivable to dispose the ramming quality sensor 6
not outside, but within the barreled weapon 10, in particular in or on the return latch

5. Thus for example, the ramming quality sensor 6 does not have to be first brought
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into the loading path L and there would be other possibilities available for detection

of the ramming quality, such as contact measurements or inductive measuring meth-

ods for detecting the location of the ammunition body 2.

In the next step, after a ramming error has been detected and the ramming quality
sensor 6 is removed from the loading path L, a correction rammer 4 is positioned in
the loading path L, as shown in fig. 4. The positioning of the correction rammer 4 in
the loading path L that is not shown is preferably carried out transversely to the load-
ing path L. Thus, the spatial region parallel to the loading path L is used in order to
store the correction rammer 4 in its standby position without further restricting the
limited area behind the barreled weapon 10. In a similar way as with the ramming
quality sensor 6, the correction rammer 4 can also be disposed on the loading arm, on

the ramming quality sensor 6 and/or on the rammer.

The correction rammer 4 can be a free-flying rammer, a guided rammer or a combi-
nation of both. In the exemplary embodiment shown, the correction rammer 4 is in
the form of a telescopically extendable rammer as a type of loading slider. Equally

conceivable are other types of rammers, such as chain rammers.

To correct the ramming error, the correction rammer 4 is first moved along the load-
ing path L up to the contact shown in fig. 5 with the ammunition body 2. This ap-
proach movement of the correction rammer 4 to the ammunition body 2 takes place
at different speed levels of the correction rammer 4. During the approach movement
a measurement means that is not shown registers the distance between the correction
rammer 4 and the ammunition body 2. The speed level of the correction rammer 4 is
controlled using the distance. A first, preferably larger part of the feeding movement
takes place in a fast speed stage. In this way, the required approach time is kept short.
A second part of the approach movement is carried out at a slow speed level until the
correction rammer 4 contacts the ammunition body 2. In this way, damage to the

ammunition body 2 by the correction rammer 4 is avoided.

A force sensor that is also not shown determines the force acting on the correction

rammer 4. For this purpose, the force sensor can be disposed between components in
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the force flow or at the barrel-side end of the correction rammer 4. The contact be-
tween the correction rammer 4 and the ammunition body 2 is detected using the
measured force. In addition, when ramming the ammunition body 2 into the rammed
position, a predefined force limit is exceeded, for example when the driving band
that is not shown is deformed. Thus, when using a guided rammer as a correction
rammer 4, the force sensor can be used to determine the force that occurs when the

ammunition body 2 has correctly taken up its rammed position.

After the correction rammer 4 has come into contact with the ammunition body 2, the
correction rammer 4 accelerates the ammunition body 2 along the loading path L
away from the loading end of the barreled weapon. Preferably, this acceleration is
carried out at a faster speed level of the correction rammer 4, which is in particular
faster than the fast speed level of the approach movement. In this way, the time re-

quired for the ramming process is further reduced.

In the exemplary embodiment shown, the acceleration of the ammunition body 2 is
carried out until the correction rammer 4 has reached a position shown in fig. 7 on
the rammer side before the rammed position. At this position, the telescopically ex-
tendable correction rammer 4 shown decelerates, reverses its direction of movement
and begins to concertina towards the loading-side end of the barreled weapon 10.
Due to the inertia thereof, the accelerated ammunition body 2 continues the move-
ment thereof independently of the correction rammer 4 in a virtually free flying man-

ner until reaching the rammed position.

While the ammunition body 2 is travelling along the remaining section of the loading
path L to the rammed position, the correction rammer 4 is already moving back along
the loading path L to its initial position. Thus, the correction rammer 4 takes up the
starting position shown in fig. 4 and fig. 8 again in a time-saving way, since moving
the correction rammer 4 out of the barrel 11 of the barreled weapon 10 takes place

temporally in parallel with the ramming movement of the ammunition body 2.

In the next step, the correction rammer 4 is removed from the loading path L and the

ramming quality sensor 6 is reintroduced into the loading path L as described above.
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As the representation in fig. 9 shows, the ramming quality sensor 6 again determines
the ramming quality of the ammunition body 2. If a correctly rammed ammunition
body 2 is detected in the rammed position, as shown in fig. 9, the operation of the
barreled weapon 10 is continued in the standard manner. Thus, the ammunition body
2 can be fired or further ammunition bodies 2 can be loaded into the barreled weapon
10. If, on the other hand, the ramming quality sensor 6 again detects a ramming error,

the correction ramming is carried out again from the step shown in fig. 4.

By using the device described above, the risk to the operator can be significantly
reduced, since an automatic correction of a ramming error without the manual inter-
vention of the operator is enabled. For this purpose, the operator therefore no longer
has to leave his protected operating position and therefore does not expose himself to

an increased risk of danger.
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Reference character list:

1 Device

2 Ammunition body

4 Correction rammer

5 Return latch

6 Ramming quality sensor
10 Barreled weapon

11 Barrel

12 Loading chamber

L Loading path
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Claims:

A device for loading a barreled weapon (10) with ammunition bodies (2), in
particular with artillery projectiles, with a rammer for moving an ammunition
body (2) from a loading position outside the loading chamber (12) along a
loading path (L) into a rammed position in the loading chamber (12) of the
barreled weapon (10),

characterized by

a correction rammer (4) downstream of the rammer in the loading path for

correcting of ramming errors as required.

The device as claimed in one of the previous claims, characterized in that the
correction rammer (4) can be moved along the loading path (L) at multiple

speed levels, in particular at two speed levels.

The device as claimed in any one of the previous claims, characterized in that
the correction rammer (4) is a guided rammer, in particular a telescopic ram-

mer.

The device as claimed in any one of the previous claims, characterized in that

the correction rammer (4) can be moved transversely to the loading path (L).

The device as claimed in any one of the previous claims, characterized in that
the correction rammer (4) is disposed on a loading arm that is rotatably sup-

ported around the elevation axis of the barreled weapon.

The device as claimed in any one of the previous claims, characterized by a
return latch (5), which prevents ammunition bodies from slipping out of the

barrel weapon (10) in the event of a ramming error.

The device as claimed in claim 6, characterized in that the return latch (5) is

disposed at the loading-side end of the barreled weapon (10).
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The device as claimed in any one of the previous claims, characterized by a
ramming quality sensor (6) for detecting the ramming quality of a rammed

ammunition body (2) and/or for the detection of ramming errors.

The device as claimed in claim 8, characterized in that the ramming quality

sensor (6) is embodied as a distance sensor.

The device as claimed in any one of claims 8 or 9, characterized in that the

ramming quality sensor (6) is disposed on a propellant rammer.

The device as claimed in any one of the previous claims, characterized in that
the rammer and/or the correction rammer (4) and/or the ramming quality sen-

sor (6) are disposed in the manner of a revolver drum.

The device as claimed in one of the previous claims, characterized by a force

sensor for determining the force acting on the correction rammer (4).

A barreled weapon (10) for firing ammunition, in particular artillery rounds,
characterized by
a device (1) for loading the barreled weapon (10) as claimed in any one of the

previous claims.

The barreled weapon as claimed in claim 13, characterized in that a return
latch (5) comprises the ramming quality sensor (6) for detecting the ramming
quality of a rammed ammunition body (2) and/or for detecting ramming er-

Tors.

A method for loading a barreled weapon (10) with ammunition bodies (2), in
particular with artillery projectiles, with a rammer for moving an ammunition
body (2) from a loading position outside the loading chamber (12) along a
loading path (L) to a rammed position in the loading chamber (12) of the bar-
reled weapon (10),

characterized in that
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ramming errors are corrected as required with a correction rammer (4) down-

stream of the rammer in the loading path (L).



