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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention relates to a variable magazine for storing and launching
countermeasures comprising a tracking system, where the firing direction of a countermeasure
can be controlled in dependency of a signal from the tracking system. The countermeasure is
comprised in an active protection system, and may be of either a soft-kill or a hard-kill type.

BACKGROUND ART

[0002] Arrangements for storing and launching payloads, such as countermeasures, which are
designed to be mounted on aircrafts, are previously known. One such arrangement is a
dispenser mounted on an aeroplane, which comprises an elongate body provided with at least
one launch opening. The countermeasures are connected to a firing control unit for feeding
firing signals to the countermeasures. The countermeasures can consist of passive means,
such as chaff foil, but can also consist of for example IR flares, or other active measures. The
countermeasures are stored in one or more magazines, where a magazine comprises a
plurality of cartridges, with one countermeasure in each cartridge.

[0003] One problem with known dispensers mounted on aircrafts is that the launch angle of a
countermeasure is fixed to a set angle which is believed to be optimal for the intended use.
Depending on the purpose of the countermeasure, it may be of advantage to use different
firing directions. If chaff is released, a preferred launch direction may be upwards towards a
helicopter rotor, if flares are released, a preferred launch direction may be somewhat forwards
and downwards. A dispenser mounted on an aeroplane may therefore be provided with
several magazines, directed in different directions. A solution with a fixed launch angle may be
a good solution for an aeroplane, which has a known flight direction and a known speed range.

[0004] For a helicopter, a fixed launch angle is however not optimal, since both flight angle,
flight speed and the orientation of the aircraft may vary considerably. Helicopters may be
provided with several magazines holding cartridges with countermeasures. Each magazine
may be positioned at a predefined position and pointing in a predefined direction on the
helicopter, such that several magazines will cover a larger firing range.

[0005] However, in some situations, a magazine may be directed in a direction that is not
usable for a specific situation. With a magazine having a fixed position, it may in some
situations be possible to steer the helicopter such that a desired firing direction of a
countermeasure is obtained. Further, by using a magazine having a fixed position pointing in a
fixed direction, the types of countermeasures that can be used is limited to countermeasures
that does not require a high precision of the launch direction.
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[0006] The known solutions will in some situations allow for firing a countermeasure in a
desired direction. Even though these arrangements may give an acceptable result in some
cases, there is room for improvements.

[0007] Document US 6231002 B1 describes a system and a method for defending a vehicle
against an approaching threat. Document EP2157398 A2 describes a counter-fire system for
protection of objects against missiles.

DISCLOSURE OF INVENTION

[0008] One object of the present invention is to at least partially eliminate the drawbacks
associated with the solutions known in the prior art. Another object is to provide a magazine
comprising a tracking system in which the launch angle can be controlled. Another object of the
invention is to provide an aircraft comprising such a magazine.

[0009] The solution to the problem according to the invention is described in claim 1. Claim 12
refers to an inventive tracking cartridge adapted to be used in the magazine according to claim
1. The other claims contain advantageous embodiments and further developments of the
magazine and the tracking cartridge.

[0010] In a magazine for storing and launching countermeasures arranged in cartridges,
comprising a plurality of longitudinal cartridge cases forming the magazine, where the cartridge
cases are arranged to each other in a slidable manner in a longitudinal direction, and where
the magazine comprises a tilting means adapted to tilt the cartridge cases, such that an
opening of a cartridge case can be directed in a selected direction, the object of the invention
is achieved in that the magazine comprises a tracking system comprising an active position
sensor adapted to detect the position of an incoming object.

[0011] By this first embodiment of the magazine according to the invention, a magazine is
provided, in which the cartridge cases of the magazine can be tilted with a selected angle in a
desired direction in dependency of an active position sensor comprised in the tracking system,
in order to be able to launch the countermeasure in the desired direction. WWhen mounted on
an aircraft, the selected angle depends on the direction of motion of the aircraft and on the
relative azimuth and elevation angle to an incoming threat. When mounted on a vehicle or on
the ground, the selected angle depends on the direction to an incoming threat. In this way, it is
also possible to tilt the cartridge cases to a resting position in which the cartridge cases are
directed in a predefined direction, e.g. away from an entrance opening of a helicopter. The
resting position may also be a position in which the cartridge cases are arranged in the centre
of the tilting mechanism, or in a predefined direction which is believed to be the "best choice"
for a launch of a countermeasure. For a helicopter, the resting position may e.g. be directed
outwards and sideways. A helicopter may e.g. carry more than one and up to four or more
magazines, e.g. one at each corner, where the magazines may use the same or different
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resting positions.

[0012] It is also possible to use a system for launching countermeasures on ground comprising
one or more variable magazines, which may be either mounted on a vehicle or mounted in a
stationary way on ground. In a resting position for ground use, the cartridge cases are
preferably tilted in a direction towards an enemy and away from the own troops.

[0013] A countermeasure is in these examples an expendable measure that is ejected from
the magazine of an active protection system. It may be of a soft-kill type, such as a flare or
chaff, or of a hard-kill type, such as a grenade or a short-range missile.

[0014] The magazine comprises a tracking system having an active position sensor. The active
position sensor is adapted to detect the position of an incoming object, e.g. a passive shell
launched from a handheld shell thrower. Such a shell does not emit any active signals such
that it can be detected by a passive sensor. The active position sensor is preferably a radar or
a lidar which sends out a signal and detects and analyses the reflected response. The active
position sensor will detect the position of the incoming object and will preferably also be able to
detect the speed of the incoming object as well as the distance and the aspect angles to the
incoming object relative the magazine. The position and distance signals from the active
position sensor are transferred to an electronic control unit positioned in the magazine or at an
external position, e.g. in an aircraft or a vehicle. The electronic control unit is adapted to control
the direction of the cartridge cases such that the opening of a cartridge case can be directed
towards the incoming object.

[0015] One advantage of the inventive magazine is that the openings of the cartridge cases
can be directed towards an incoming object. By being able to point directly towards an
incoming object, it is possible to use countermeasures that can disarm or destroy the incoming
object. Normal countermeasures can only disturb active incoming objects but have no effect on
passive incoming objects. The inventive magazine will allow e.g. a helicopter, a vehicle or a
ground base to protect itself from passive shells in an efficient and cost-effective way.

[0016] The electronic control unit that controls the tilting of the magazine and the launch of a
countermeasure may be positioned in the magazine or may be integrated in an external
control system, e.g. in an aircraft or a vehicle. It is also possible that the control of the tilting of
the magazine, i.e. the tracking of an incoming object, is performed by an electronic control unit
arranged in the magazine, and that the launch of a countermeasure is controlled by an
external electronic control unit arranged in e.g. an aircraft or a vehicle. By both controlling the
tilting of the magazine and the launch of a countermeasure by an electronic control unit
arranged in the magazine, an autonomous track and launch system is obtained, which is able
to detect and destroy an incoming object. Such a solution is especially advantageous for a
ground mounted arrangement, where a magazine is mounted on a stand or a tripod. With an
autonomous system comprised in a magazine, there is no need to connect the magazine to an
external control system. Such a solution further allows an inventive magazine to be retrofitted
to aircrafts without further modifications.
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[0017] When an incoming object is detected by the tracking system, the cartridge cases are
tilted in the direction of the incoming object, i.e. such that the centre axis of a cartridge case
points in the direction of the incoming object. A fine tracking function of the tracking system will
then continuously follow the incoming object and will continuously fine adjust the tilt angle of
the cartridge cases to point directly at the incoming object. The fine tracking function will further
preferably be able to detect the speed of the incoming object as well as the distance and the
aspect angles to the incoming object, such that the tracking of the incoming object can be
improved. When the incoming object reaches a predefined position in relation to the magazine,
one or more countermeasures may be launched directly towards the incoming object in order
to eliminate and destroy the incoming object. Such a countermeasure may e.g. be a cluster of
small metal pellets which will cause the incoming object to detonate.

[0018] Depending on the speed of the incoming object, the distance to the incoming object and
the aspect angles to the incoming object, it is also possible to point the cartridge cases with an
offset angle, such that the cartridge cases are directed to a position in front of the incoming
object. This will compensate for the time delay when launching a countermeasure until the
countermeasure reaches the incoming object.

[0019] The tracking system of the magazine is adapted to detect and follow an incoming
object. The tracking system will in such an example be provided with an active position sensor
such as a radar or lidar. It is also possible to integrate a vision system in the tracking system. A
vision system can be used to identify the type of the incoming object and also to detect the
position of, the speed of, the distance to and the aspect angles to the incoming object. A vision
system may also be used to detect objects on the ground, such that a hostile detected object
can be eliminated by launching e.g. a shell or the like.

[0020] The tracking system may be integrated in the magazine. The active position sensor is
preferably integrated in one or more cartridge cases in the magazine, even if it also possible to
position the active position sensor on the outside of the magazine. In one example, the active
position sensor is integrated in a removable cartridge that is adapted to be positioned in a
cartridge case. In this way, the magazine can be used either as a passive variable magazine
adapted for countermeasures and being controlled from an external electronic control unit
positioned in e.g. an aircraft, or as an active magazine comprising a tracking system, by
inserting a cartridge comprising a tracking system. In this example, it is also possible to use
cartridges having different active position sensors. In one example, an infrared active sensor
may be used when the system is to be used during night, which may be replaced with another
sensor suitable for other missions. When the tracking system detects an incoming object and a
countermeasure is to be launched in a direction detected by the tracking system, the cartridge
cases are tilted to an active position, pointing in the desired launch direction. The preferred
launch direction for a helicopter depends of the incoming threat, but is often to the rear of the
helicopter. It is however of advantage to be able to direct the cartridge cases in a sideway
direction or in a forward direction, since a helicopter may hover or fly in any direction. There
are of course limitations for the possible tilting angle, but it is preferred that a cartridge case
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can be tilted in a first direction both forwards and rearwards by at least 30 degrees, and more
preferably by at least 45 degrees. Further, it is of advantage that a cartridge case can be tilted
in a second direction both forwards and rearwards by at least 30 degrees, and more preferably
by at least 45 degrees. For a ground use, the preferred launch direction may e.g. be
determined by sensors adapted to detect motion in the surroundings. Such a sensor may be a
radar or a vision system.

[0021] The magazine is operated and tilted by at least one actuator, which is controlled by an
electronic control unit. In one example, an input signal to the ECU may be a direction signal,
which gives a desired pointing direction for a cartridge. The direction signal is obtained from
the active position sensor. The input signal may also take account of the actual flight direction
of the aircraft when the magazine is mounted on an aircraft, such that the launch angle of a
countermeasure can be adapted to the actual elevation and azimuth of the aircraft, especially if
the aircraft flies with a relatively high speed.

[0022] The cartridge cases are arranged adjacent each other in a slidably manner, such that
the cartridge cases may be tilted. In this way, the openings of the cartridges can be directed in
the desired direction. The cartridge cases are adapted to be tilted forwards and backwards in a
first direction. Preferably, they are also adapted to be tilted forwards and backwards in a
second direction. The cartridge cases comprises in one example longitudinal interconnection
means arranged in parallel with the centre axis, where adjacent cartridge cases are
interconnected to each other in a slidable manner. The interconnection means may e.g.
comprise longitudinal grooves and tongues interconnecting adjacent cartridge cases.

[0023] A cartridge case is advantageously provided with a square or rectangular cross-section.
In this case, the interconnection means preferably extend on a plurality of the longitudinal
external sides of the cartridge case. A cartridge case could also be provided with another
cross-sectional shape, for example a round or polygonal shape. Depending on the cross-
sectional shape, the interconnection means preferably extend on at least one external side of
each cartridge case such that adjacent cartridge cases can be interconnected to each other.

[0024] The cartridge cases of a magazine are arranged to be tilted by a tilting means in a
desired angle, e.g. with reference to the direction of motion of the aircraft or with reference to
the mounting position of the magazine, such that the openings of the cartridges can be
directed in the desired direction. The cartridge cases are adapted to be tilted from a first
position to a second position. The first position may e.g. be a resting position and the second
position may be an active position. In this description, the directions will be defined as follows,
where directions relating to a helicopter are used. The forward direction of the aircraft is
approximated as a direction with the nose pointing forwards, and being in the horizontal plane,
i.e. floor and the rotor of the helicopter are parallel to the horizontal plane. The horizontal plane
comprises a forward horizontal direction, i.e. the direction of motion of the helicopter, and a
sideway horizontal direction, i.e. perpendicular to the forward horizontal direction. The vertical
direction is defined as being perpendicular to the horizontal plane.
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[0025] The resting position is typically a position in which the cartridge cases are directed in a
first predefined direction. This position preferably represents a most likely launch direction for a
countermeasure, such that a countermeasure can be launched without having to tilt the
cartridge cases or with a required minimum of tilting. The resting position may also be the
centre position of the tilting means, which may be a position in which the cartridge cases are
perpendicular to a base plate of the magazine.

[0026] The active position is the launch position. In the launch position, the cartridge cases are
directed in any possible direction, e.g. between 0-45 degrees forwards or backwards in the first
direction and between 0-45 degrees forwards or backwards in the second direction. Hence, the
cartridge cases of the magazine may be adapted to tilt from a resting position to an active
position before a countermeasure is fired and to tilt back to the resting position after the
countermeasure is fired. The cartridge cases may also tilt from a first launch position to a
second launch position.

[0027] According to one aspect, the tilting means are preferably attached to a single tilt control
cartridge case of the magazine. This cartridge case is preferably a cartridge case arranged in
the centre of the magazine, but it is possible to use any position in the magazine for the tilt
control cartridge case. The tilting means will tilt the tilt control cartridge case and the other
cartridge cases, being slidable attached to each other, will follow the tilt control cartridge case
and will thus be tilted by the same amount. The tilting means may e.g. comprise a bar
positioned at a distance from a hinge-point. The bar interconnects the tilt control cartridge case
with an actuating means. The actuating means may be arranged in the base plate. It is e.g.
possible to let a cartridge case extend downwards with a pin that interacts with an actuating
means in the base plate. The active position sensor may be positioned in the central cartridge
case.

[0028] According to an aspect not according to the invention, a method for launching a
countermeasure from a magazine is provided. The countermeasure is arranged in a cartridge
case comprised in the magazine. The method comprises the steps of: tilting the cartridge case
from a resting position to an active position, launching the countermeasure, and optionally
tilting the cartridge case back to the resting position.

[0029] The invention further relates to an aircraft comprising at least one inventive magazine
according to any embodiment, or a combination of embodiments, previously disclosed herein.
According to one aspect of an aircraft comprising an inventive magazine, a wide scanning
range warning system, i.e. having a wide antenna lobe, of the aircraft can be used to identify
that there is an incoming threat, i.e. object, whereby the more narrow scanning range
radar/lidar tracking system of the magazine can be directed in the approximate direction of the
incoming object and subsequently more accurately determine e.g. position, speed, distance
and/or aspect angles of the incoming object. Thereby the opening of the cartridge cases of the
magazine can be directed towards the incoming object, whereby countermeasures launched
from the magazine can be used to disarm or destroy the incoming object.



DK/EP 3458802 T3

BRIEF DESCRIPTION OF DRAWINGS

[0030] The invention will be described in greater detail in the following, with reference to the
embodiments that are shown in the attached drawings, in which

Fig. 1
schematically shows a side view of an aircraft provided with magazines according to an
embodiment of the invention for storing and launching countermeasures,

Fig. 2
schematically shows a side view of a magazine in a resting position according to the
invention,

Fig. 3
schematically shows a side view of a magazine in an active position according to the
invention, and

Fig. 4
schematically shows a cartridge comprising a tracking system according to the invention.

MODES FOR CARRYING OUT THE INVENTION

[0031] The embodiments of the invention with further developments described in the following
are to be regarded only as examples and are in no way to limit the scope of the protection
provided by the patent claims. References such as longitudinal, horizontal, vertical, forward,
rearward, sideway, etc. refer to directions of an aircraft flying forwards in a normal orientation.
For a magazine used on ground, directions may also be referred to as forward, rearward,
sideway, left, right, etc.

[0032] An aircraft 1 in the form of a helicopter, shown in Figure 1, is provided with several
magazines 2 for storing and launching payloads, hereinafter described as countermeasures 5.
The magazine may be mounted on aircrafts, on ground vehicles and may also be mounted in a
stationary manner on a ground stand. The magazine 2 comprises a plurality of cartridge cases
6 which are longitudinal and where a cartridge case is adapted to store and launch a
countermeasure. An arrow 3 designates the direction of launching from a magazine 2. The
possible launch sector is denoted with 4. In the example shown in Fig. 1, one magazine 2 is
placed at the front of the helicopter, pointing substantially forwards-downwards, and two
magazines 2 are placed at the rear of the helicopter, where one magazine point forwards-
downwards and one magazine point rearwards-downwards. The magazine further comprises a
tracking system adapted to detect and track an incoming flying object, e.g. a shell from a
handheld shell thrower.

[0033] Since the helicopter may hover or may fly upwards, downwards, forwards or sideways
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and with varying speeds, the desired launch direction will also depend on the actual flight
direction of the helicopter as well as on the relative azimuth and elevation angle to an incoming
object. The launch direction will also depend on the actual mounting position on the helicopter.
Preferably, several magazines are mounted in different positions on a helicopter in order to
cover different launch directions. In this way, it will be possible to launch countermeasures in
most directions from the helicopter, such that the flight direction of the helicopter is not
important in order to direct the countermeasure to a desired position. If two magazines are
positioned such that the launch sectors of the magazines overlap, it is of advantage that both
magazines track the incoming object. If the incoming object leaves the launch sector of one
magazine, the other magazine will still be able to follow the incoming object. If the incoming
object is in the launch sectors of both magazines, the tracking systems of the magazines can
communicate with each other in order to decide which magazine that should launch a
countermeasure, or if both magazines should launch a countermeasure.

[0034] A magazine 2 is described in more detail with reference to Fig. 2 and Fig. 3. In one
example, the described magazine is adapted to be used on an aircraft and in the described
example, a helicopter is used as an example of an aircraft. The magazine may also be used on
ground, and may be mounted on a vehicle such as a landing craft, a truck or a battle tank, or
may be mounted in a stationary position on the ground, e.g. by the use of a stand or a tripod.
The magazine is preferably directed in a main direction from which the magazine can be tilted
to a desired direction, e.g. when a moving object has been detected. In this way, one or a few
magazine can be used to cover a large area. By tilting the magazine also in a vertical direction,
the elevation angle of a countermeasure can be controlled. In the described example, the
magazine is mounted on a helicopter.

[0035] The magazine 2 comprises a plurality of cartridge cases 6 arranged in a matrix with a
number of rows and a number of columns. A suitable number of rows may e.g. be 3-8 and a
suitable number of columns may e.g. be 5 - 12, depending on the size of a cartridge. A
cartridge case is designed with a longitudinal body, preferably having a square or rectangular
cross-section. The cross-section of a cartridge may e.g. be 1*1 or 1*2 inches and the length
may e.g. be 8 inches. A cartridge case is adapted to receive a countermeasure 5 stored in a
cartridge 12. The countermeasure cartridge 12 is attached to the cartridge case in a known
way. The countermeasure cartridge 12 is further connected to a launch system of the aircraft,
comprising a firing control. The countermeasure cartridge may either be connected directly to
the launch system of the aircraft, or is connected to an electronic control unit of the magazine,
which in turn is connected to the launch system of the aircraft. The interface between the
countermeasure cartridge and the electronic control unit of the aircraft may be a mechanical
system, which can only launch the countermeasure, or it may be an electrical interface,
comprising two way communication between the countermeasure cartridge and the aircraft.

[0036] The magazine comprises a tracking system adapted to detect and track an incoming
flying object, e.g. a shell from a handheld shell thrower. The tracking system comprises an
active position sensor that is adapted to detect the position and speed of the incoming object
as well as the distance and the aspect angles to the incoming object relative the aircraft. VWhen
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an incoming object has been detected, the tracking system tilts the magazine in a direction
towards the incoming object and a fine tracking function will then continuously follow the
incoming object by fine adjusting the magazine direction. The fine tracking function will further
preferably be able to detect the speed of the incoming object as well as the distance and the
aspect angles to the incoming object, such that the tracking of the incoming object can be
improved. In this way, the launch openings of the cartridge cases will be directed towards the
incoming object. The magazine will thus be ready to launch a countermeasure when the
incoming object has reached a predefined position. The predefined position will depend on the
type of countermeasure used, some countermeasures may be adapted for a longer range and
some for a shorter range. It is also possible to use different countermeasures adapted for
different ranges at the same time, and launching them at different moments.

[0037] The tracking system is in the shown example integrated in the magazine and the active
position sensor is positioned in a tracking cartridge placed in a cartridge case in the magazine.
It is also possible to position the active position sensor on the outside of the magazine. In the
shown example, the active position sensor is integrated in a removable tracking cartridge that
is positioned in a cartridge case, here in a central cartridge case. The cartridge with the active
position sensor may however be positioned in any of the cartridge cases. The active position
sensor is adapted to detect and to follow a flying incoming object. A suitable and robust sensor
may be a radar, a lidar or a vision system. In one example, one type of sensor is used for the
detection of the incoming object and another sensor is used for the fine tracking of the
incoming object. In such an example, a wide scanning range warning system having a wide
antenna lobe is used to identify that there is an incoming threat and to determine the general
direction to the incoming threat. The magazine, comprising a fine tracking function comprising
a more narrow scanning range radar/lidar tracking system for the magazine, can be directed in
the approximate direction of the incoming object. The fine tracking function can more
accurately determine e.g. position, speed, distance and/or aspect angles of the incoming
object, and can track and follow the incoming object. In this case, the fine tracking function may
use an optical system.

[0038] The active position sensor is connected to an electronic control unit adapted to control
the tilting means of the magazine in dependency of the signal from the active position sensor.
When the tracking system detects an incoming object, the electronic control unit will control the
magazine to point in the general direction of the incoming object and the fine tracking function
will then fine adjust the direction of the magazine to point directly to the incoming object. The
electronic control unit may also be positioned in the base of the magazine. The electronic
control unit is also connected to an external control system, e.g. of an aircraft, and receives
information regarding the flight parameters of the aircraft. The electronic control unit will also
send information regarding an incoming object to the control system of the aircraft. By
mounting the active position sensor in a cartridge, the magazine can be used either as an
active magazine comprising a tracking system, or as a passive tiltable magazine adapted for
countermeasures and being controlled from an external electronic control unit positioned e.g.
in an aircraft. By inserting a cartridge comprising a tracking system, the magazine will
transform from a passive magazine to an active magazine comprising a tracking system. By
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mounting the active position sensor in a cartridge, it is also possible to use cartridges having
different active position sensors. In one example, an infrared active sensor may be used when
the system is used during night, and it can be replaced with another sensor suitable for other
missions.

[0039] The magazine 2 comprises a base 7, which is the base of the magazine and is used to
mount the magazine to e.g. an aircraft by the use of an attachment means. The magazine may
be mounted directly to an attachment bracket on the aircraft with suitable mounting means. Itis
also possible to mount the magazine to an adapter bracket, which is used to create an
interface for an existing mounting bracket on an aircraft. By using a suitable adapter bracket,
the magazine can be mounted to an aircraft provided with standardized mounting brackets for
fixed magazines. In this way, there is no need to upgrade the aircraft with new mounting
brackets. Further, by using an adapter bracket, both fixed magazines and variable magazines
can be used, depending on the actual needs. The base is used to mount the magazine to an
aircraft. The base is also used to absorb the recoil force created when a countermeasure is
launched. The base will absorb and distribute the created force over the entire base area of
the base.

[0040] Each cartridge case 6 is attached to the base 7 through a flexible joint 16. For a
magazine in which the cartridge cases can be tilted in two directions, a flexible joint which
allows pivoting of the cartridge cases in two directions is used, such as a ball joint. If the
cartridge cases should only tilt in one direction, the flexible joint may be a hinge. A ball joint
allows the cartridge cases to be tilted in any direction. Each cartridge case is provided with a
flexible joint. At the bottom of each cartridge case, a recoil plate 8 is arranged which is used to
attach each cartridge case to the base through the flexible joint. The recoil plate will also
transfer the recoil force from a countermeasure to the base when a countermeasure is
launched. A cartridge case 6 is attached to a recoil plate 8 in a removable way, such that a
countermeasure cartridge 12 can be inserted in the cartridge case. Since the cartridge cases
are interconnected to each other to form the magazine, it is possible that all cartridge cases
are removed at the same time as one unit when countermeasure cartridges are to be
replaced. The flexible joint of one cartridge case will be arranged at a fixed position and will be
mounted to the base in a fixed way. This cartridge case will be referred to as the tilt control
cartridge case 17. This cartridge case is preferably arranged at the centre of the magazine, but
it may also be arranged at a side or at a corner of the magazine. This cartridge case will be
provided with a tilting means 25 which will tilt the magazine in a desired direction. In the shown
example the tilt control cartridge case is arranged as a centre cartridge case.

[0041] A cartridge case 6 comprises a cavity 13, adapted to store a countermeasure cartridge
12 and is provided with an opening 14 at the front of the cartridge case. The countermeasure
cartridges 12 are connected to a launch control unit (not shown) for feeding launch signals to
the countermeasure cartridges. When a countermeasure has been launched, the
countermeasure cartridge can be replaced with a new countermeasure cartridge by removing
the remains of the launched countermeasure cartridge from the cartridge case and by inserting
a new countermeasure cartridge into the cartridge case.
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[0042] The base of the magazine is in the shown example further provided with a first rail 18
arranged along the z-axis and which is provided with a dovetail shape. The first rail is fixedly
mounted to the base. The first rail intersects with the flexible joint of the tilt control cartridge
case 17. The base is further provided with a fixed second rail 19, which is arranged along the
x-axis. The fixed second rail intersects the flexible joint of the tilt control cartridge case 17 and
is perpendicular to the first rail 18.

[0043] The first rail is adapted to hold several movable second rails 19 which are arranged
along the x-axis, parallel to the fixed second rail. The movable second rails are in this example
provided with a groove having a dovetail shape. The movable second rails 19 are adapted to
glide on the first fixed rail and the movable second rails are thus provided with a dovetail
shaped cut out adapted to cooperate with the dovetail of the first rail. It is also possible to use
several spaced apart first fixed rails in order to increase the stability and precision of the
magazine.

[0044] Each flexible joint is provided with a sliding block 20 attached to the flexible joint in a
fixed manner. The sliding block is provided with a dovetail shape adapted to cooperate with the
dovetail shaped groove of the second rail. The movable second rails and the sliding blocks
allow the distance between two flexible joints to vary. WWhen the cartridge cases are tilted, the
flexible joints not arranged along the first fixed rail or the fixed second rail will have to move
slightly away from the tilt control cartridge case 17 due to the relative geometric change
between the cartridge cases. The movable second rails and the sliding blocks allow this
movement. The dovetail shape of the first rail, the cut out of the second rails, the groove of the
second rails and the sliding blocks will at the same time secure that the flexible joints are
attached to the base. Depending on the required tilt angle for the magazine, it would e.g. also
be possible to attach each flexible joint to the base with a resilient means such as rubber. It is
important that the flexible joints bear against the base, since the recoil force from the recoil
plate is transferred through the flexible joint to the base. Other interconnecting methods are
also possible.

[0045] A magazine 2 positioned in a resting or idle position 50 is shown in Fig 2. In this
position, the centre axis 15 of a cartridge case is perpendicular to the base 7. This position is
used as a reference position in this description. The tilt angle is zero degrees in the resting
position and the centre axis is directed along a y-axis. The recoil base is directed in an x-z
plane. The cartridge cases are arranged slidably to each other such that they bear against
each other and such that they can slide against each other in the longitudinal direction.

[0046] The cartridge cases of the magazine are adapted to be tilted from the resting position
50, shown in Fig. 2, to an active position 51, shown in Fig. 3. Since adjacent cartridge cases
are arranged to each other in a slidable manner, the magazine can be tilted by a tilting means
25 to a selected angle. In the description, the selected tilt angle will be relative the resting
position. VWWhen mounted on an aircraft, the selected angle is preferably referenced to a
horizontal and vertical direction of the aircraft, or to an elevation and azimuth direction, such
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that the openings of the cartridge cases can be directed in the desired direction.

[0047] In Fig. 3, the magazine 2 is in an active position 51 with the cartridge cases inclined in a
first direction. As shown in Fig. 3, the distance between the flexible joints has increased some
compared to the resting position. The first direction is directed along the x-axis and the second
direction is directed along the z-axis. The y-axis is parallel to the centre axis 15 of a cartridge
case when positioned in the resting position. The inclination angle v is chosen depending on
the intended use of a countermeasure and the active position may e.g. be directing the
cartridges between plus and minus 30 degrees, and preferably by at least plus and minus 45
degrees in a first direction along the x-axis. In the active position, the cartridge cases may also
be directed in a second direction along the z-axis, also by e.g. plus and minus 30 degrees, and
preferably by at least plus and minus 45 degrees.

[0048] The cartridge cases of the magazine are arranged to each other in a slidable manner,
such that they can slide against each other in a longitudinal direction. They are preferably
attached to each other in a slidable manner, but it is also possible that some or all cartridge
cases are only held to each other by e.g. a circumferential frame. In one example, the
outermost cartridge cases are attached to each other, while the inner cartridge cases only bear
at each other. This may simplify the replacement of used cartridges. The attachment means
may e.g. be longitudinal interconnection means arranged in parallel with the centre axis 15 of
the cartridge cases, such as longitudinal grooves and tongues. The cartridge cases may also
be provided with T-shaped grooves with a nut interconnecting two adjacent cartridge cases.
Other types of grooves are also possible. In order to provide an attachment between two
cartridge cases without play, it is possible to position a longitudinal leaf spring between the
cartridge cases, e.g. in the slit or groove or at the external sides. The leaf spring will
compensate for tolerances and will prohibit vibrations and vibrating noise.

[0049] Fig. 4 schematically shows an example of a tracking system 26 arranged in a cartridge
case 6 of a magazine 2. The tracking system may be arranged at a fixed position of the
magazine or may alternatively be arranged in a replaceable cartridge 12. In the shown
example, the tracking system 26 is arranged in a replaceable tracking cartridge 31 adapted to
be placed in a cartridge case of the magazine. The tracking cartridge may also be arranged at
one side of the magazine.

[0050] The tracking cartridge 31 comprises an active position sensor 27. The active position
sensor is adapted to detect the position of an incoming object, e.g. a passive shell launched
from a handheld shell thrower. Such a shell does not emit any active signals such that it can be
detected by a passive sensor. The active position sensor is preferably a radar or a lidar which
sends out a signal and detects and analyses the reflected response. The active position sensor
may be a single sensor or may also comprise an additional sensor 28 adapted for fine tracking
of the incoming object. The active position sensor will detect the position of the incoming object
and will preferably also be able to detect the distance to the incoming object, the speed of the
incoming object, and the aspect angles to the incoming object. The position, speed and
distance signals from the active position sensor is transferred to an electronic control unit 29
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positioned in the cartridge. The electronic control unit may also be positioned in the magazine
or externally, e.g. in an aircraft or a vehicle. The electronic control unit is adapted to determine
the position of the incoming object in relation to the position, speed and flight direction of the
aircraft. The electronic control unit receives information regarding relevant flight parameters
from the control system of the aircraft. The electronic control unit will send the information
about the desired tilt angle to the electronic control unit 33 of the tilting means of the magazine.
The electronic control unit 29 is connected to the control system 32 of the aircraft through a
communication means 30. When the tracking system is integrated in the magazine, the
electronic control unit 29 may also control the tilting means 25 directly.

[0051] One advantage of the inventive magazine is that the openings of the cartridge cases
can be directed towards an incoming object. By being able to point directly towards an
incoming object, it is possible to use countermeasures that can disarm or destroy the incoming
object. Normal countermeasures can only disturb active incoming objects but have no effect on
passive incoming objects. The inventive magazine will allow e.g. a helicopter to protect itself
from passive shells in an efficient and cost-effective way.

[0052] The electronic control unit 29 of the tracking system and the electronic control unit that
controls the tilting of the magazine may be positioned in the magazine or may be integrated in
an external control system of e.g. an aircraft. The electronic control unit 29 may also control
the launch of a countermeasure. It is also possible that the control of the tilting of the
magazine, i.e. the tracking of an incoming object, is performed by an electronic control unit
arranged in the magazine, and that the launch of a countermeasure is controlled by an
external electronic control unit 32 arranged in e.g. an aircraft. By both controlling the tilting of
the magazine and the launch of a countermeasure by an electronic control unit 29 arranged in
the magazine, an autonomous track and launch system is obtained, which is able to detect and
destroy an incoming object.

[0053] When an incoming object is detected by the tracking system, the cartridge cases are
tilted in the direction of the incoming object, i.e. such that the centre axis of a cartridge case
points in the direction of the incoming object. A fine tracking function of the tracking system will
then continuously follow the incoming object and will continuously fine adjust the tilt angle of
the cartridge cases to point directly at the incoming object. The tracking system may comprise
an additional fine tracking sensor 28 that is adapted to track a detected object. When the
incoming object reaches a predefined position in relation to the magazine, one or more
countermeasures may be launched directly towards the incoming object in order to eliminate
and destroy the incoming object. Such a countermeasure may e.g. be a cluster of small metal
pellets which will cause the incoming object to detonate.

[0054] Depending on the distance to, speed of and angle to the incoming object, it is also
possible to point the cartridge cases with an offset angle, such that the cartridge cases are
directed to a position in front of the incoming object. This will compensate for the time delay
when launching a countermeasure until the countermeasure reaches the incoming object.
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[0055] The invention is not to be regarded as being limited to the embodiments described
above, a number of additional variants and modifications being possible within the scope of the
subsequent patent claims. The magazine may be mounted to both moving vehicles of all kinds
and may also be mounted in a stationary manner, either fixed on e.g. a building or on a
movable stand.
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Patentkrav

1. Magasin (2) til opbevaring og affyring af modforanstaltninger (5), der er an-
bragt i patroner (12), omfattende en flerhed af langsgéende patronhylstre (6),
der danner magasinet (2), hvor patronhylstrene (6) er anbragt pa en forskyde-
lig made i forhold til hinanden i en leengderetning, og hvor magasinet (2) om-
fatter et tippemiddel (25), der er indrettet til at tippe patronhylstrene (6), sale-
des at en abning (14) af et patronhylster (6) kan rettes i en valgt retning, hvor
magasinet (2) omfatter et sporingssystem (26), der omfatter en aktiv positions-
sensor (27), der er indrettet til at detektere en indkommende genstands posi-
tion.

2. Magasin ifelge krav 1, kendetegnet ved, at den aktive positionssensor (27)
er indrettet til at detektere hastigheden af en indkommende genstand og af-
standen og aspektvinklerne i forhold til en indkommende genstand.

3. Magasin ifglge krav 1 eller 2, kendetegnet ved, at den aktive positionssen-
sor (27) er en radarbaseret sensor.

4. Magasin ifglge krav 1 eller 2, kendetegnet ved, at den aktive positionssen-
sor (27) er en laserbaseret sensor.

5. Magasin ifglge krav 1 eller 2, kendetegnet ved, at den aktive positionssen-
sor (27) er en synsbaseret sensor.

6. Magasin ifglge et af kravene 1 til 5, kendetegnet ved, at magasinet (2) om-
fatter et tippemiddel (25) og en elektronisk styreenhed (29), der er indrettet til
at styre magasinets (2) tippevinkel afhaengigt af signalet fra den aktive positi-
onssensor (27).

7. Magasin ifelge krav 6, kendetegnet ved, at den elektroniske styreenhed
(29) er indrettet til at affyre en modforanstaltning (5) afhaengigt af signalet fra
den aktive positionssensor (27).
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8. Magasin ifalge et af kravene 1 til 5, kendetegnet ved, at magasinet omfat-
ter kommunikationsmidler (30), der er indrettet til at overfere signalet fra den
aktive positionssensor (27) til en elektronisk styreenhed (32), der er anbragt
uden for magasinet (2).

9. Magasin ifelge krav 8, kendetegnet ved, at magasinet (2) er indrettet til at
modtage et affyringssignal fra den elektroniske styreenhed (32) for at affyre en
modforanstaltning (5).

10. Magasin ifelge et af de foregéende krav, kendetegnet ved, at magasinet
(2) er indrettet til at tippe fra en hvileposition (50) til en aktiv position (51) af-
haengigt af et signal fra sporingssystemet (26), far en modforanstaltning (5)
affyres.

11. Magasin ifalge et af kravene 1 til 10, kendetegnet ved, at magasinet (2)
omfatter en fin sporingssensor (28), der er indrettet til at spore en indkom-
mende genstand, der detekteres af den aktive positionssensor (27).

12. Sporingspartron (31), der er indrettet til at blive anvendt i et magasin (2)
ifolge et af kravene 1 til 11, kendetegnet ved, at sporingspatronen (31) om-
fatter en aktiv positionssensor (27), der er indrettet til at detektere en indkom-
mende genstands position, og kommunikationsmidler (30), der er indrettet til
at overfere signalet fra den aktive positionssensor til en elektronisk styreenhed
(29, 32), der er anbragt i magasinet (2) eller uden for magasinet (2), hvor den
elektroniske styreenhed er indrettet til at styre et tippemiddel (25) af magasinet
(2) afheengigt af signalet fra den aktive positionssensor (27).

13. Sporingspatron ifglge krav 12, kendetegnet ved, at sporingspatronen
(31) endvidere omfatter en elektronisk styreenhed (29), der er indrettet til at
bestemme en indkommende genstands position afhaengigt af signalet fra den
aktive positionssensor (27).
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14. Fly kendetegnet ved, at det omfatter mindst et magasin ifelge et af kra-
vene 1 til 11.
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DRAWINGS

FIG. 1
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