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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention relates to a dispenser for storing and launching
countermeasures, such as flares and chaff, comprising a cover operated by passive means.

BACKGROUND ART

[0002] Arrangements for storing and launching payloads, such as countermeasures, which are
designed to be mounted on aircrafts, are previously known. Such arrangements comprise an
elongate body provided with at least one launch opening. The shape of the arrangement may
have other equivalent shapes, such as an elliptic or circular shape. However, an elongate body
is an efficient shape. Such arrangements are mounted with the longitudinal direction of the
elongate body essentially coinciding with the flight direction of the aircraft. 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 a magazine in the arrangement, comprising a plurality of cartridges, with one
countermeasure in each cartridge.

[0003] One problem with known arrangements is that unfavourable acoustic phenomenon,
such as extremely high air induced noise and vibration levels, are generated due to the open
cavities of the cartridges holding the countermeasures, after firing of the countermeasures.
The relative wind speed, due to the speed of the aircraft, interacts with the opening of an
empty cartridge in which a countermeasure has been stored. The open cavity may act as
barrels which oscillate at its natural inherent frequency. This acoustic noise can be localised by
human ear and may also cause damage on the equipment, such as electric components, due
to the strong vibrations created. The longitudinal extension and the number of openings of the
cartridges in the elongated body can be rather large. The angle of a cartridge relative the
travelling direction of the aircraft will also affect the induction of acoustic noise.

[0004] A further problem with open cavities of the cartridges is that an open cavity will create a
higher Radar Cross Section (RCS) than a closed cavity, due to corner reflections in the cavity.
A higher number of open cavities will thus create a higher RCS.

[0005] It is known to arrange a vortex generating means in front of a launch opening, which is
adapted to disturb and distribute the wind flow over the magazine in order to reduce the
induced noise. However, the effect of such a vortex generating means decreases with the
increasing length of the launch opening, since the air flow will be more laminar farther away
from the vortex generating means, i.e. the air flow may be relatively laminar at the rear of a
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longer opening.

[0006] Further, such a vortex generating means will generate turbulent flows that are difficult to
control and that will result in high energy losses. Such a solution may also contribute to an
increased extension of the design of the arrangement in the longitudinal extension of the
elongated body.

[0007] A further problem with such an arrangement is that the arrangement is sensitive for
influence of the air flow depending e.g. on the speed of the aircraft and of the position of the
elongated body. This solution will further not reduce the RCS created by the open cavities.

[0008] An example of a previously known arrangement described as a dispenser which is used
for launching countermeasures and which is provided with several compartments, is described
in document EP 1194331 B1. An elongated body of the dispenser is provided with fixed means,
described as a spoiler, in front of each compartment for acting on the air stream and for
creating a low dynamic pressure across the compartment openings. From document EP
0253028 B1, it is known to provide the exterior surface of an aircraft with a pair of vortex
generators arranged right in front of an inlet opening in order to increase the mass airflow into
the inlet.

[0009] These solutions will reduce the acoustic noise induced by an open cavity. They will
however not decrease the created RCS. It is known to arrange an actively controlled hatch in
the body of an aircraft. The hatch is activated by electric or hydraulic actuators, and is
controlled by electronic circuits and software, and comprises safety switches and other
sensors. This is a rather complicated and costly solution, and is not optimally adapted to be
used as an integral part of dispenser design and construction.

[0010] From US 2016/0127996 A1, a method for managing an airflow of an aircraft is known.
The aircraft is provided with a weapons bay which is opened by doors. A spoiler consisting of a
frame and louvers is moved into the airflow in order to create a controlled laminar air flow
passing the bay of the aircraft when the bay is open. The doors, the spoiler and the louvers are
operated by various actuators and motors.

[0011] Another dispenser for launching countermeasures, which comprises sealing means, is
known from US 2012/012608 Af1.

[0012] These arrangements may give an acceptable result in some cases. However, there is
room for improvements.

DISCLOSURE OF INVENTION

[0013] 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 minimise the
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occurrence of acoustic phenomenon which are caused by the openings in cavities which have
been emptied of payloads, such as countermeasures. A further object of the invention is to
provide a dispenser that will reduce the created RCS. Another object of the invention is to
provide an aircraft comprising such a dispenser.

[0014] The solution to the problem according to the invention is described in the characterizing
part of claim 1. Claim 13 contains an advantageous method for launching a countermeasure.
The other claims contain advantageous embodiments and further developments of the
dispenser and the method.

[0015] In a dispenser for storing and launching countermeasures, comprising an elongate
body provided with at least one launch opening adapted for storing the countermeasures in
cartridges, where the dispenser comprises a plurality of cartridges mounted to a base plate,
where the dispenser is adapted to be mounted on an aircraft with the longitudinal direction of
the elongate body essentially coinciding with the direction of motion of the aircraft, the object of
the invention is achieved in that the dispenser comprises a cover arranged in the launch
opening, where the cover is pivotally suspended on a hinge, where a first section of the cover
is arranged at a first side of the hinge, and that the base plate comprises a mounting plate, a
bottom plate and a resilient means arranged between the mounting plate and the bottom plate,
where a mechanical connection interconnects the mounting plate with a second section of the
cover arranged at a second side of the hinge, and where the cover, in a closed state, is
adapted to close the launch opening such that the cartridges are covered.

[0016] By this first embodiment of the dispenser according to the invention, a cover adapted to
cover the launch opening of a countermeasure dispenser is provided. The cover is suspended
on a hinge such that it will be opened when a countermeasure is fired. The cover is operated
by passive means, which makes the inventive solution simple, reliable and cost-effective. The
bottom of a cartridge of a countermeasure is mounted on a base plate. The base plate
comprises a mounting plate and a bottom plate which is provided with a resilient means
arranged between the mounting plate and the bottom plate. VWWhen a countermeasure is fired,
the reaction force of the countermeasure will act on the mounting plate, which will be forced to
move backwards. A mechanical connection, interconnecting the mounting plate with the cover,
will pull one end of the cover rearward, which swings the cover open. The cover is suspended
with a hinge. When the reactive force from the countermeasure cease to act on the mounting
plate, i.e. when the countermeasure has left the cavity, the cover will swing back to a closed
state due to the resilient means arranged between the mounting plate and the bottom plate or
by a spring arrangement acting on the cover. The resilient means may e.g. be a preloaded
spiral spring which forces the mounting plate and the bottom plate apart. With a rigid
mechanical connection, such as a push rod, interconnecting the mounting plate with the cover,
the cover will be pushed to the closed state by the mechanical connection. With a flexible
mechanical connection, such as a wire, a separate spring will close the cover. By the inventive
solution, the cartridges will be covered when no countermeasure is to be launched.

[0017] One advantage of this is that the openings of empty cavities are covered during normal
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operation of the aircraft. This will reduce the induced noise which may be created by one or
more open cavities during flight. A further advantage is that RCS is reduced. A further
advantage with a passively operated cover is that it is simple and robust, and that there is no
need to use safety classified software for an electronic control unit or to use various electronic
safety circuits. By integrating the cover with the magazine holding the cartridges, a self-
contained cover solution is obtained, which can be mounted in any dispenser having a launch
opening without further modification. Thus, also dispensers not previously provided with a
cover can be equipped with a cover solution. A further advantage of the present solution is that
the resilient means reduces the need for a rigid structure on the aircraft side or wing, since the
resilient means will reduce the impact from the firing of a countermeasure on the aircraft
structure.

[0018] In one example, a single cover is used to cover the launch opening. In this example, the
hinge of the cover is preferably arranged perpendicular to the travelling direction of the aircraft,
at the front of the launch opening. In this way, the cover will open against the air flow created
by the aircraft. The airflow will in this case help to close the cover when a countermeasure has
been launched. It is also possible to arrange the hinge of the cover at the aft of the launch
opening, even though this will require a greater closing force for the cover. In another example,
the cover comprises a first cover and a second cover. In this case, the first cover and the
second cover are preferably two longitudinal covers arranged with the hinges on each side of
the magazine, with the hinges parallel to the travelling direction of the aircraft. The covers may
in this case be somewhat inclined such that the airflow will help to close the covers when a
countermeasure has been launched. It is also possible to arrange the hinges for the first cover
and the second cover at the front and at the aft of the opening. In this case, the forward cover
may be larger than the rearward cover.

BRIEF DESCRIPTION OF DRAWINGS

[0019] 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
shows a side view of an aeroplane provided with a dispenser according to an
embodiment of the invention for storing and launching countermeasures,
Fig. 2
shows a cut side view of a dispenser according to the invention,
Fig. 3
shows a bottom view of a dispenser according to the invention,
Fig. 4
shows a side view of a magazine to be used in a dispenser according to the invention in
a closed state, and
Fig. 5
shows a side view of a magazine to be used in a dispenser according to the invention in
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an open state.

MODES FOR CARRYING OUT THE INVENTION

[0020] 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, right, left,
etc. refer to directions of an aircraft flying forwards in a normal orientation.

[0021] An aircraft 1 shown in Figure 1 is provided with a dispenser 2 for storing and launching
payloads, hereinafter described as countermeasures 5. The dispenser 2 has its longitudinal
direction essentially coinciding with the longitudinal direction of the aircraft 1. An arrow 3
designates the direction of launching from the dispenser 2. The character a designates the
launch angle relative to the direction of movement of the aircraft 1 when the countermeasures
5 are launched obliquely forwards and downwards The trajectory 4 for a launched flare 5 is
indicated by a broken line. During the time from when a flare 5 is activated for launch to when it
reaches the position shown in Figure 1, sufficient time has elapsed for the flare 5 to have
become a fully active decoy target in close proximity to the aircraft 1. In the example shown in
Fig. 1, the dispenser 2 is placed under a wing 6 near its attachment to the main body 7 of the
aircraft 1. It is also possible to place the dispenser 2 further out on the wing 6 or directly on the
main body 7 of the aircraft 1, e.g. on top of the aircraft.

[0022] The dispenser 2 is described in more detail with reference to Figs. 2 and 3. The
dispenser 2 is designed as an elongate body 8, partially shown in Fig 2, provided with at least
one launch opening 10 used for storing the countermeasures 5 in a magazine 11 comprising a
plurality of cartridges 12. A cartridge 12 comprises a cavity 13 adapted to store the
countermeasure 5 and is provided with a forward facing opening 14. The countermeasures 5
are connected to a launching control unit (not shown) for feeding launching signals to the
countermeasures. The cartridges 12 may be individual cartridges mounted to each other in a
replaceable manner to form a magazine such that a cartridge can be replaced when it has
been launched. A magazine may also comprise fixed cartridges, where a cavity may be
reloaded with a new countermeasure. The cartridges 12 can be of the same size or of different
sizes and can accommodate identical or different types of countermeasures 5. In Fig. 2, a
magazine comprising three rows of cartridges is shown. In Fig. 3, a magazine comprising five
rows of cartridges, with three cartridges in each row, is shown.

[0023] In the example shown in Fig. 2, the magazine 11 is inclined forwards such that a
forward launch angle is obtained. The inclination angle is chosen depending on the intended
use of a countermeasure and may be e.g. between 30° to 60° relative to the aircraft 1. The
magazine may also be arranged without an inclination, such that the openings of the cavities
are arranged essentially perpendicular relative to the longitudinal direction of the elongate
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body. In principle, all geometrically possible positions can be considered. An inclined launch
angle may be advantageous when a countermeasure is fired downwards from the dispenser, a
straight launch angle may be advantageous when launching a countermeasure in a sideway
direction from the aircraft.

[0024] The magazine 11 is further provided with a cover 15. The cover is arranged in the
launch opening 10 and is adapted to cover the magazine when no countermeasure is to be
launched. When a countermeasure is launched, the cover is opened such that the
countermeasure can exit the cavity. The purpose of the cover is primarily to cover the empty
cavity openings in the magazine. An empty cavity opening may create noise vibrations when it
is exposed to the air flow created by the flying aircraft. The cover will prevent the creation of
these vibrations.

[0025] The cover, shown in Fig. 4, is provided with a rotational axis around which the cover is
opened and closed, rotating on a hinge arrangement 23. The cover shown in Fig. 2 comprises
a single part and is provided with a rotational axis perpendicular to the longitudinal direction of
the elongate body, and is arranged at the front of the launch opening. The cover will open
against the air flow and the air flow will help to close the cover after a countermeasure has
been launched. The cover is provided with a first section 16 which constitutes the actual cover
and a second section 17 which constitutes a lever used to open the cover. The first section 16
is arranged at a first side of the rotational axis of the cover, i.e. on a first side of the hinge, and
the second section 17 is arranged at a second side of the rotational axis, i.e. on a second side
of the hinge. It is also possible to arrange the hinge of the cover at the aft of the launch
opening, even though this will require a greater closing force for the cover.

[0026] The cover 15 shown in Fig. 3 comprises a first cover 24 and a second cover 25 and is
provided with the rotational axes in parallel with the longitudinal direction of the elongate body.
The first cover and the second cover will here open parallel to the air flow. It is possible to
incline the first cover and the second cover some, such that the air flow of the aircraft will help
to close the first cover and the second cover when a countermeasure has been launched. It is
also possible to arrange the hinges for the first cover at the front and the hinge for the second
cover at the aft of the opening. In this case, the forward cover may be larger than the rearward
cover. When the cover comprises a first cover and a second cover, the first cover and the
second cover may have different dimensions, but the cover will still cover the complete launch
opening when the cover is closed.

[0027] A magazine 11 with a cover in a closed state is shown in Fig. 4. The magazine 11
comprises a plurality of cartridges 12, which are mounted to a base plate 18. The base plate is
adapted to be mounted to the dispenser in a rigid way, e.g. with brackets attached to the inner
walls of the dispenser. The base plate 18 comprises a mounting plate 19 and a bottom plate
20 and a resilient means 21 arranged between the mounting plate 19 and the bottom plate 20.
In this way, the mounting plate 19 and the bottom plate 20 can move towards each other when
a force is applied to the mounting plate. In order to be able to open the cover, a mechanical
connection 22 interconnects the mounting plate 19 with the second section 17 of the cover.
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[0028] When a countermeasure is to be launched, a launch signal is sent to the
countermeasure. The propellant of the countermeasure is ignited, and the recoil force created
by the propellant and the mass of the countermeasure will act on the mounting plate, which is
forced backwards, towards the bottom plate. The resilient means will be compressed and the
mounting plate will pull the mechanical connection backwards, which in turn pulls the cover
open. At the same time, the countermeasure leaves the cavity and exits the magazine and the
launch opening, as seen in Fig. 5. The cover is now in an active, open state which allows the
countermeasure to exit the magazine without touching the cover. When the countermeasure
has left the magazine, the force acting on the mounting plate ceases. The resilient means will
spring back which allows the cover to close again.

[0029] The cover may be closed in different ways. In the shown example, the mechanical
connection is rigid, e.g. in the form of a push/pull rod, such that the cover will be pushed to a
closed state by the resilient means acting on the mounting plate, when the mounting plate
returns to its original position. The mechanical connection may also be flexible, e.g. a wire,
which will be able to open the cover. In this case, a separate spring arranged at the hinge is
used to close the cover. Further, the air flow may help to close the cover. The resilient means
preferably comprises a coil spring which is compressed during the launching of a
countermeasure. The resilient means may further comprise a viscous damper that will dampen
the impact from the launched countermeasure. This will reduce the stress from the fired
countermeasure on the mounting means that attaches the magazine to the dispenser. A
viscous damper can further be used to control the opening properties of the cover, such as the
timing of the opening of the cover.

[0030] 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 cover may have different shapes and sizes and may be made
from any suitable material.

REFERENCE SIGNS

[0031]
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Patentkrav

1. Afgivelsesindretning (2) til opbevaring og affyring af modforanstaltninger (5),
omfattende et aflangt legeme (8), der er forsynet med mindst en affyringsab-
ning (10), der er indrettet til at opbevare modforanstaltningerne (5) i kassetter
(12), hvor afgivelsesindretningen omfatter en flerhed af kassetter (12), der er
monteret pa en basisplade (18), hvor afgivelsesindretningen er indrettet til at
blive monteret pa et fly (1), hvor den langsgaende retning af det aflange le-
geme (8) i det veesentlige falder sammen med flyets (1) beveegelsesretning,
afgivelsesindretningen omfatter en afdeekning (15), der er anbragt i affyrings-
abningen (10), basispladen (18) omfatter en monteringsplade (19), en bund-
plade (20) og et eftergiveligt middel (21), der er anbragt mellem monterings-
pladen (19) og bundpladen (20), hvor afdeekningen (15) i en lukket tilstand er
indrettet til at lukke affyringsabningen (10) saledes, at kassetterne (12) er deek-
ket, kendetegnet ved, at

afdeekningen (15) er drejeligt opheengt pa et haengsel (23), hvor et farste afsnit
(16) af afdaekningen (15) er anbragt pa en ferste side af haengslet (23),

og ved at en mekanisk forbindelse (22) forbinder monteringspladen (19) med
et andet afsnit (17) af afdeekningen, der er anbragt pa en anden side af haengs-
let (23).

2. Afgivelsesindretning ifalge krav 1, kendetegnet ved, at afdeekningen (15) i
en aktiv tilstand er indrettet til at abne affyringsabningen (10).

3. Afgivelsesindretning ifelge krav 1 eller 2, kendetegnet ved, at afdaskningen
(15) er indrettet til at bne, nar en kraft fra en affyret modforanstaltning pavirker
monteringspladen (19).

4. Afgivelsesindretning ifalge et af kravene 1 til 3, kendetegnet ved, at afgi-
velsesindretningens afdeekning (15) omfatter en ferste afdeekning (24) og en
anden afdeekning (25).
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5. Afgivelsesindretning ifalge et af kravene 1 til 4, kendetegnet ved, at det
eftergivelige middel (21) omfatter en spiralfjeder.

6. Afgivelsesindretning ifelge krav 5, kendetegnet ved, at det eftergivelige
middel (21) omfatter en visk@s deemper.

7. Afgivelsesindretning ifelge et af kravene 1 til 6, kendetegnet ved, at den
mekaniske forbindelse (22) er stiv.

8. Afgivelsesindretning ifelge et af kravene 1 til 6, kendetegnet ved, at den
mekaniske forbindelse (22) er fleksibel, og at afdeekningen (15) bringes tilbage
til den lukkede tilstand ved hjeelp af en separat fjeder.

9. Afgivelsesindretning ifelge et af kravene 1 til 8, kendetegnet ved,
at haengslet (23) er anbragt parallelt med det aflange legemes (8) langsga-
ende retning.

10. Afgivelsesindretning ifglge et af kravene 1 til 8, kendetegnet ved,
at haengslet (23) er anbragt vinkelret pa det aflange legemes (8) langsgaende
retning og ved forsiden af affyringsabningen (10).

11. Afgivelsesindretning ifglge et af kravene 1 til 8, kendetegnet ved,
at haengslet (23) er anbragt vinkelret pa det aflange legemes (8) langsgaende
retning og ved bagsiden af affyringsabningen (10).

12. Afgivelsesindretning ifalge et af kravene 1 til 11, kendetegnet ved, at af-
givelsesindretningen er indrettet til at abne afdeekningen fra en lukket tilstand,
nar en modforanstaltning affyres og til at bringe afdeekningen tilbage til den
lukkede tilstand, nar modforanstaltningen er blevet affyret.

13. Fremgangsmade til affyring af en modforanstaltning fra en afgivelsesind-
retning (2), der er monteret pa et fly, hvor modforanstaltningen (5) er anbragt i
en kassette (12), hvor afgivelsesindretningen omfatter en afdeekning (15), der
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er anbragt i en affyringsabning (10), hvor afdeekningen (15) er drejeligt op-
heengt pa et heengsel (23), hvor et farste afsnit (16) af afdeekningen (15) er
anbragt pa en ferste side af heengslet (23), og hvor en basisplade (18) af afgi-
velsesindretningen (2) omfatter en monteringsplade (19), en bundplade (20)
og et eftergiveligt middel (21), der er anbragt mellem monteringspladen (19)
og bundpladen (20), hvor en mekanisk forbindelse (22) forbinder monterings-
pladen (19) med et andet afsnit (17) af afdeekningen (15), der er anbragt pa
en anden side af haengslet (23), og hvor afdaekningen (15) i en lukket tilstand
er indrettet til at lukke affyringsabningen (10) saledes, at kassetterne (12) deek-
kes, hvor fremgangsmaden omfatter trinnet med: at abne afdeekningen (15)
ved hjeelp af reaktionskraften fra modforanstaltningen (5), nar modforanstalt-
ningen affyres, hvor reaktionskraften sammenpresser det eftergivelige middel
(21) saledes, at den mekaniske forbindelse (22) treekker afdeekningen (15) til
en aben position.

14. Fremgangsmade ifelge krav 13, omfattende trinnet med: at lukke afdaek-
ningen (15), nar modforanstaltningen (5) er blevet affyret, hvor det eftergivelige
middel (21) udvider sig, saledes at den mekaniske forbindelse (22) skubber
afdeekningen (15) til en lukket position.

15. Fly kendetegnet ved, at det omfatter mindst en afgivelsesenhed ifglge et
af kravene 1 til 12.
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