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(54) MUNITION

(567)  According to a first aspect of the present inven-
tion, there is provided a munition comprising: an explo-
sive charge; and a fuze, wherein: the munition is adapted

to be launched, into the air, from a gun barrel, and enter
a body of water; and the fuze is adapted to trigger the
explosive charge under water.
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Description
BACKGROUND

[0001] The presentinvention relates generally to a mu-
nition, and in particular to a munition that is adapted to
be launched, into the air, from a gun barrel. A related
artillery shell, assembly, method, and reconnaissance
projectile are also provided.

[0002] Munitions are provided in a number of different
forms, for a number of different applications. Typically, a
particular munition will be used for a particular application
orintention. Agood example of this is when an application
involves engaging with or generally interacting with an
underwater object (e.g. a target).

[0003] When engaging an underwater target, a typical
approach is to use a depth charge. The depth charge is
dropped off the side of a vessel, or from a helicopter or
similar, and the depth charge then descends in the water
to a predetermined depth where the depth charge is ac-
tivated (i.e. detonates). Ideally, this depth will be in the
general vicinity of the object or target to be engaged, to
damage or disable that target. While engaging a target
with one or more depth charges has been relatively com-
monplace for decades, and is often effective, there are
disadvantages. One of the main disadvantages is range.
That is, while the depth charge may inflict the required
damage on the underwater target, this may be difficult or
impossible to achieve if the underwater target is not lo-
cated immediately below the vessel engaged with that
target, but is instead located some distance away from
the vessel (e.g. measured across the surface of the wa-
ter), for example hundreds of metres, or kilometres. Ad-
ditionally, it may be difficult to engage the target with mul-
tiple depth charges simultaneously, or simultaneously
from multiple vessels. Also, any explosion caused by the
depth charge may, if in the vicinity of the vessel itself,
risk damaging the actual vessel that deployed the depth
charge.

[0004] While the use of helicopters can of course sig-
nificantly increase the range of the use of depth charge
from the vessel deploying the depth charge or helicopter,
this then necessarily involves the use of a helicopter,
which can be expensive or risky. Of course, it is not prac-
tical, and sometimes not possible, to use one or more,
or a swarm, of helicopters in order to deploy multiple, or
a swarm, of depth charges at any significant distance
from the vessel. Also, even though helicopters are fast
moving, it may take a significant amount of time for a
helicopterto reach a target location, and deploy the depth
charge. This is particularly the case when the helicopter
is not already in flight, when a command or instruction to
engage is issued.

[0005] Another approach involves the use of mortar
bombs. Mortar bombs may be launched from the deck
of a vessel, and into the surrounding water, where the
mortar bombs then descend to a particular depth and
explode to disable or damage the underwater target.
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While these mortar bombs perhaps have an increased
range in comparison with the use of depth charges, their
explosive capability is perhaps not as significant as a
depth charge. Also, the firing accuracy is not ideal, and
the range of the mortar bomb, is still limited.

[0006] A yetfurther approach to engaging underwater
targets is the use of torpedoes, for example deck-
launched torpedoes launched from the deck of a vessel,
or those launched from a submarine, helicopter or air-
plane. The use of torpedoes might overcome some of
the problems discussed above with regard to range,
mainly because torpedoes are self-propelled. However,
torpedoes are ultimately too expensive to be used spec-
ulatively, or too expensive to use multiple torpedoes at
any one time to cause multiple explosions in or around
the vicinity of an expected or determined location of the
target.

SUMMARY OF INVENTION

[0007] Itis an aim of the present invention to at least
partially avoid or overcome one or more disadvantages
of the prior art, whether identified herein or elsewhere,
or to at least provide a viable alternative to existing ap-
paratus and methods.

[0008] According to a first aspect of the present inven-
tion, there is provided a munition comprising an explosive
charge and a fuze. The munition is adapted to be
launched, into the air, from a gun barrel, and enter a body
of water. The fuze is adapted to trigger the explosive
charge under water.

[0009] Inoneexample, the fuze may be a programma-
ble fuze. In another example, the munition may be ar-
ranged to be launched from a smooth bore. In a further
example the munition may be fin-stabilised.

[0010] In one example, the munition may be arranged
to be launched from a rifled bore.

[0011] In one example, the munition may comprise a
deployable configuration that is arranged, when de-
ployed, to slow the munition in the air before entry to the
water.

[0012] The deployable configuration may comprise a
parachute, one or more wings or fins, optionally to provide
autorotation, or a combination of both.

[0013] The fins and/or wings may be controllable to
provide directional control of said munition, optionally via
a moveable control surface.

[0014] In one example, the fuze may be adapted to
trigger the explosive charge in accordance with one or
more of: after a predetermined time period after entering
water; upon detection of a target sonar signature; upon
detection of a target magnetic signature; upon detection
of a target electric field signature; at a predetermined
pressure under the water surface; at a predetermined
depth under the water surface; at a predetermined salin-
ity of water; at a predetermined temperature of water; at
a predetermined speed-of-sound in water; and upon im-
pact with a target under the water surface.
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[0015]
or less.
[0016] According to a second aspect of the present
invention, there is provided an artillery shell, comprising
a munition according to the first aspect of the invention,
an explosive propellant, and a primer.

[0017] The shell may comprise a casing to hold the
munition, explosive and primer.

[0018] Accordingto a third aspect of the presentinven-
tion, there is provided an assembly, comprising a gun
(comprising a gun barrel) and a munition according to
the first aspect of the invention. The munition is adapted
to be launched, into the air, from the gun barrel, and enter
a body of water. The fuze is adapted to trigger the explo-
sive charge under water.

[0019] According to a fourth aspect of the present in-
vention, there is provided a method of launching a mu-
nition, the munition being in accordance with the first as-
pect of the invention, and the method comprising launch-
ing the munition into the air, from a gun barrel, and into
the body of water.

[0020] According to a fifth aspect of the presentinven-
tion, there is provided a reconnaissance projectile,
wherein the reconnaissance projectile is adapted to be
launched, into the air, from a gun barrel, and into contact
with a body of water. The reconnaissance projectile is
arranged to initiate a reconnaissance function when in
contact with the body of water, optionally to emit and/or
detect a pressure wave in the body of water.

[0021] It will be appreciated that one or more of the
features described in relation to the munition of the
present invention may be used in combination with or in
place of any one or more features of the reconnaissance
projectile aspect. For instance, whereas the munition
may be adapted to initiate the main charge according to
certain criteria, the reconnaissance projectile might be
configured to initiate the reconnaissance function ac-
cording to those particular criteria. Additionally, the
launching, stabilizing, deceleration, and degree of direc-
tional control of the decent of the reconnaissance pro-
jectile might be as described in relation to the same fea-
tures of the munition aspect.

[0022] More generally, any one or more features de-
scribed in relation to any one aspect may be used in
combination with, or in place of, any one or more feature
of any one or more other aspects of the invention, unless
such replacement or combination would be understood
by the skilled person to be mutually exclusive, after a
reading of the present disclosure.

The munition may have a diameter of 200mm

FIGURES

[0023] Fora better understanding of the invention, and
to show how embodiments of the same may be carried
into effect, reference will now be made, by way of exam-
ple, to the accompanying diagrammatic Figures in which:

Figure 1 schematically depicts a vessel launching a
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munition into the air, from a gun barrel, inaccordance
with an example embodiment;

Figure 2 shows the munition of Figure 1 being direct-
ed towards a body of water, in accordance with an
example embodiment;

Figure 3 schematically depicts different approaches
to slowing the munition in the air, before entering into
the water, in accordance with example embodi-
ments;

Figure 4 schematically depicts how the fuze may be
adapted to initiate the main charge of the munition,
under the water, in accordance with a particular cri-
teria, according to example embodiments;

Figure 5 schematically depicts how the fuze may be
adapted to initiate the main charge of the munition,
under the water, in accordance with another criteria,
according to other example embodiments;

Figure 6 schematically depicts how the fuze may be
adapted to initiate the main charge of the munition,
under the water, in accordance with another criteria,
according to other example embodiments;

Figure 7 schematically depicts an artillery shell ac-
cording to an example embodiment, including a mu-
nition according to an example embodiment;

Figure 8 schematically depicts general methodology
associated with the implementation of example em-
bodiments;

Figure 9 schematically depicts a reconnaissance
projectile, in accordance with an example embodi-
ment; and

Figure 10 schematically depicts operating principles
associated with the reconnaissance projectile of Fig-
ure 9, according to an example embodiment.

DESCRIPTION

[0024] As discussed above, there are numerous dis-
advantages associated with existing apparatus and
methods for engaging underwater targets. These range
from the limited range of some existing munitions used
for such purposes, to the limited accuracy of existing mu-
nitions, or the significant expense associated with exist-
ing munitions. In general, there is exists no relatively in-
expensive, rapidly deployable, and yet long-range and
accurate, munition, or related assembly or methodology,
for engaging or generally interacting with underwater ob-
jects (e.g. targets).

[0025] According to the present invention, it has been
realised that the problems associated with existing ap-
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proaches can be overcome in a subtle but effective and
powerful manner. In particular, the present invention pro-
vides a munition. The munition comprises an explosive
charge and a fuze. The munition is adapted to be
launched, into the air. Significantly, the munition is adapt-
ed to be launched from a gun barrel. This means that the
munition typically (and practically likely) includes, oris at
leastused in conjunction with, a propelling explosive, and
is capable of being explosively propelled and withstand-
ing such explosive propulsion. This is in contrast with,
for example, a depth charge, or torpedo. Being launched
from a gun barrel, this is also in contrast with a mortar
bomb. The munition is adapted to be launched and then
enter a body of water, typically within which body of water
a target or object to be engaged would be located. The
fuze of the munition is adapted to trigger the explosive
charge of the munition under water, for example in ac-
cordance with pre-set criteria. The use of a gun barrel
also ensures high degree of accuracy in terms of ranging
and general targeting.

[0026] The invention is subtle but powerful. The inven-
tion is subtle because it perhaps takes advantage of
some existing technologies, in the form of firing a muni-
tion from a gun barrel. This means that the range of the
munition would be hundreds of metres, or even kilome-
tres, overcoming range problems associated with exist-
ing apparatus or methodology. At the same time, the mu-
nition will typically be a projectile, therefore being unpro-
pelled and/or including no form of self-propulsion. This
means that the munition is relatively simple and inexpen-
sive. Altogether then, this means that the munition ac-
cording to example embodiments can be used to accu-
rately, cheaply, effectively, and generally efficiently en-
gage with targets located at quite some distance from an
assembly (e.g. a platform, vessel, vehicle, and so on, or
a related gun) that launches the projectile. Also, the use
of a munition that is capable of being launched from a
gun barrel means that multiple munitions can be
launched very quickly in succession from the same gun
barrel, or in succession and/or in parallel from multiple
gun barrels, optionally from different assemblies, or op-
tionally being targeted onto or into the same location/vi-
cinity of the same body of water. Again then, target en-
gagement efficiency and effectiveness may be in-
creased, in a relatively simple manner.

[0027] Figure 1 schematically depicts an assembly in
accordance with an example embodiment. In this exam-
ple, the assembly comprises a vessel 2 located on a body
of water 4. The vessel comprises a gun 6 having a gun
barrel 8. In another example, the assembly need not in-
clude a particular vehicle, and could simply comprise a
gun.

[0028] The munition 10 is shown as being explosively
launched into the air. As discussed above, this gives the
munition 10 significant range, and accuracy at range.
[0029] Priorto being launched into the air, the munition
10 (or more specifically its fuze) might be programmed
in some way. The programming might take place within
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the gun 6, within the barrel 8, or even within a particular
range after launch of the munition 10, for example by a
wireless transmission or similar. The programming might
be undertaken to implement or change particular fuze
criteria, for example to trigger explosive within the muni-
tion 10 in accordance with particular criteria. This will be
explained in more detail below. Typically, in order to
achieve this programming, the munition 10 will comprise
a programmable fuze. That is, the fuze is able to be con-
figured.

[0030] Asistypicalfor munitionsfired fromagunbarrel,
the munition will typically be arranged to be launched
from a smooth bore gun barrel. Optionally, the munition
may be fin-stabilised, providing spin stabilisation. Alter-
natively, the munition may be arranged to be launched
from arifled bore. The exact configuration will be depend-
ent on the required application.

[0031] As discussed throughout, care will need to be
undertaken to ensure that the combination of munition
properties (e.g. size, weight, shape and so on) and launch
specifications (e.g. explosive propulsion) is such that the
munition 10 does not explode on launch. This might re-
quire particular care to be given to the explosive resist-
ance of the munition 10, or at least constituent parts lo-
cated within the munition, typically associated with initi-
ating an explosion of the munition 10. Such concepts will
be known or derivable from munitions technologies typ-
ically involved in gun-based launching.

[0032] Figure 2 shows the munition as it is directed to
and is about to enter the body of water 4. Having been
explosively launched from a gun barrel 8, the munition
10 will enter the body of water 4 with significant speed.
In a practical implementation, care will need to be under-
taken to ensure that the combination of munition proper-
ties (e.g. size, weight, shape and so on)and impact speed
with the water 4 is such that the munition 10 does not
explode on impact. This might require particular care to
be given to the impact resistance of the munition 10, or
at least constituent parts located within the munition, typ-
ically associated with initiating an explosion of the muni-
tion 10.

[0033] In one example, a simple but effective feature
which may assist in this regard is the head or tip 20 of
the munition being ogive-shaped, roundly-shaped or ta-
pering, in accordance with the typical shape of munitions.
Again, this is in contrast with a depth charge or similar.
However, this may not be sufficient in isolation, or even
in combination with structural impact-resistant features
of a munition, to prevent explosion of the munition 10 on
impact with the water, or to prevent damage to the mu-
nition such that it does not work satisfactorily under the
water 4.

[0034] Figure 3 shows that in addition to, or alterna-
tively to, an impact resistant or accommodating structure
of the munition 10, the munition 10 may be provided with
a deployable configuration that is arranged, when de-
ployed, to slow the munition 10 in the air before entry into
the water 4. In order to successfully engage with an un-
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derwater target described herein, the speed of decent of
the munition downward, through the water 4 to the target
may be less important than the speed of delivery of the
munition from the gun to the location at/above the target.
In other words, the munition 10 does not need to enter
the water 4 at a particularly high velocity. Therefore, de-
celeration of the munition 10 prior to entering the water
4 is acceptable, and may actually be desirable. That is,
slowing the munition 10 prior to entering the water 4 may
be far simpler or easier to achieve than designing the
munition to withstand high speed impact with the water
4. This is because such a design might mean that the
cost of the munition is excessive, or that the weight of
the munition is excessive, or such that the space within
the munition for important explosive material is reduced.
In other words, some form of air brake might be advan-
tageous.

[0035] Figure 3 shows that, in one example, the de-
ployable configuration could comprise a parachute 30.
The parachute could be deployed after a certain time
from launch of the munition 10, or could, with appropriate
sensing or similar, be deployed upon particular distance
proximity sensing with respect to the water 4.

[0036] In another example, a similar munition 32 is
shown. However, this similar munition 32 comprises a
different deployable configuration in the form of one or
more deployable wings or fins 34. These deployable
wings or fins 34 may be deployed in the same manner
as the parachute 30 previously described. The wings or
fins 34 might optionally provide a degree of auto rotation
to slow or further slow the munition 32. As discussed
above, it is desirable for the munition to reach the location
of the target object, or its surrounding area quickly and
effectively, while at the same time being relatively inex-
pensive and having maximum effectiveness. It is there-
fore desirable not to pack the munition with complicated
or advanced guiding or directionality mechanisms, which
might be used to control the directionality of the descent
of the munition. However, in some examples the fins
and/orwings 34 previously described may be controllable
to provide directional control of the descent of the muni-
tion 32, for example via a moveable control surface pro-
vided in or by the fins or wings. Such control is typically
not to be used during projectile-like flight of the munition
32, for example immediately after launch, but instead
might be used for a degree of tuning control of the descent
ofthe projectile into the body of water. This mightimprove
engagement accuracy and effectiveness with a target
located in the body of water 4. However, as alluded to
above, in other examples the munition according to ex-
ample embodiments may be free of such directional (de-
scent) control, to ensure that the cost and complexity of
the munition is minimised, and such that any related cost
or space budget is taken up with more core aspects, such
as volume of explosive.

[0037] After entering the body of water, the munition
may be arranged to retract or dispose of the deployable
configuration, so that the deployable configuration does
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not slow (or slow to too great an extent) the descent of
the munition toward the target. For similar reasons, the
munition might be free of any such deployable configu-
ration, such that there is no impact on descent in the
water. Descent through the water may need to be as fast
as possible (e.g. to avoid the target moving to avoid the
munition).

[0038] After entering the body of water, the munition
will descend within the body of water. The fuze within the
munition is adapted to trigger the explosive charge within
the munition in the water (thatis underthe water surface).
This triggering can be achieved in one of a number of
different ways. Figures 4 to 6 give typical examples.
[0039] Figure 4 shows that the fuze may be adapted
to trigger 40 explosive within the munition 10 in order to
successfully and effectively engage an underwater target
42. This might be achieved by triggering the explosive
charge after a particular time 44, for example from one
or more of a combination of launch from the gun barrel
described above, and/or a predetermined time period af-
ter entering the water 4. This time period will typically
equate to a particular depth 46 within the water 4 (e.g.
based on expected or calculate rate of descent). Alter-
natively, the triggering 40 may occur at the particular
depth 46 in combination with or irrespective of the timing
44. For example, an alternative or additional approach
might involve the direct detection of depth (via one or
more sensors or similar). Depth may be detected based
on time, as above, or perhaps based on water pressure
under the surface, the salinity of the water, the temper-
ature of the water, or even at a predetermined speed-of-
sound in the water. All of these may be indicative of depth
within the water, for example which may be known in
advance from mapping of the area, and/or sensed by the
munition 10 via one or more sensors when descending
through the water.

[0040] Of course, the fuze may be also be adapted to
trigger the explosive charge upon impact with the target
42. However, it may be safer to employ some form of
depth-activation, so that the munition explodes at/near
the depth of the target, avoiding possible unintentional
explosions at or near objects that are not targets.
[0041] As above, the fuze may be programmed with
such criteria, or related criteria necessary for the fuze to
trigger the explosive as and when intended.

[0042] Figure 5 shows a different adaptation for trig-
gering 40 an explosive charge of the munition 10 under
the water, this time upon magnetic detection 50 of atarget
magnetic signature 52. In a crude sense, the target mag-
netic signature could simply be the detection of anything
magnetic, indicating the presence of a magnetic or mag-
netisable structure. For instance, once a detected mag-
netic a field strength is above a relevant threshold, the
munition 10 might explode. In a more sophisticated man-
ner, itmay be known or derivable in advance to determine
what the expected magnetic signature 52 of the particular
target 42 might be, might look like, or might approximate
to. This might equate to field strength, or field lines, or
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changes therein. In this example, the munition 10 might
not be triggered 40 to explode until the magnetic detec-
tion 50 detects a very particular magnetic signature 52,
and not simply any magnetic field or change therein.
While Figure 5 discusses the use of magnetic fields,
much the same principle may be used to detect electric
field signatures.

[0043] Figure 6 shows another example of triggering.
In this example, the triggering 40 of the explosive charge
in the munition 10 is undertaken based on the detection
of pressure waves in the water 4, thereby implementing
a sonar-like system 60. The system may be implemented
in one of a number of different ways. In one example, the
munition 10 may be arranged to detect a pressure wave
62 emanating from target object42. This could be a sonar
pulse 62 originating from the object 42, or simply detec-
tion of sound generated by the object 42, or could instead
be a reflection 62 of a sonar pulse 64 originating from
the munition 10. That is, the projectile 10 may not only
detect pressure waves, but may emit pressure waves.
As with the magnetic field examples given above, the
explosive charge may be triggered 40 when a target so-
nar signature is detected 60, and this could be when any
pressure wave is detected, or more likely when a pres-
sure wave above a certain threshold is detected, or when
a particular pressure wave or a series of pressure waves
is detected which is indicative of the presence of a par-
ticular target 42.

[0044] In general, the munition may be able to detect
or infer entry into the water, or making contact with the
water. This might be useful in initiating or priming fuze
activity, for example starting a timer, taking a base or
initial reading of pressure, salinity, temperature, and so
on (or any relevant criteria), or anything which may assist
in the subsequent use of the fuze to trigger the explosive.
This sensing or inference could be via an environmental
sensor or similar that is (already) present in order to per-
form another function, for example those discussed or
alluded to above. Alternatively, the sensing or inference
could be via a dedicated sensor, for example a dedicated
impact or water/moisture sensor, or temperate sensor,
pressure sensor, salinity sensor, and so on. In general
terms, the munition may be able to detect or infer entry
into the water, or making contact with the water, for safety
reasons, where some (e.g. explosive) functionis prevent-
ed prior to water contact/entry.

[0045] Asdiscussed above, amain principle discussed
herein is that the munition is adapted to be launched, into
the air, from a gun barrel. This gives good range, good
targeting accuracy, and good engagement speed, all at
relatively low cost. To this extent, the munition may be
described as, or form part of, an artillery shell. Figure 7
shows such an artillery shell 70. The artillery shell 70
comprises a munition 10 according to any embodiment
described herein. The munition 10 will typically comprise
a fuze 72 (likely a programmable fuze, as discussed
above), which is adapted to trigger an explosive charge
74 also located within a munition. The artillery shell 70
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will also comprise a primer 76 and an explosive propellant
78 which may be cased (as shown in Figure 7) or bagged.
A casing 80 might also be provided, to hold the munition
10, explosive 78, and primer 76.

[0046] In another example, and typical in munitions,
the fuze could be located in the nose of the munition (e.
g. as opposed to behind the nose as shown in Figure 7).
[0047] It is envisaged that a practical presentation of
the invention would take the form of the artillery shell of
Figure 7, or something similar to that depiction, as op-
posed to a munition in isolation. In any event, as dis-
cussed above, the munition according to the present in-
vention is capable of withstanding explosive propulsion-
based launch from a gun barrel, in contrast with for in-
stance a depth charge or torpedo. The munition and/or
artillery shell (which could be the same thing) will typically
have a diameter of 200mm or less, in contrast with depth
charges. The gun barrel-munition/artillery shell assembly
typically will be such that the munition has a range of well
over 100 metres, typically over 500 metres, and quite
possibly in excess of 1 kilometre or more. Again, this is
in contrast with a depth charge and a mortar bomb. Bal-
anced with the ranging and target accuracy that launch-
ing from a gun barrel gives, the munition will be projectile-
like, that is not including any self-propulsion, in contrast
with a torpedo or similar. To summarise, then, the ap-
proach described above allows for relatively cheap, ac-
curate, rapid, effective and efficient engagement of un-
derwater targets at a significant range. One or more as-
semblies can be used to launch one or more munitions
with such range and effectiveness, in contrast with the
launching of depth charges, helicopters including such
depth charges, or multiple torpedoes.

[0048] Figure 8 schematically depicts general princi-
ples associated with the method of launching a munition
according to an example embodiment. As discussed
above, the munition comprises an explosive charge, and
a fuze. The munition is adapted to be launched, into the
air, from a gun barrel, and enter a body of water. The
fuze is adapted to trigger the explosive charge under the
water. Accordingly, the method comprises launching the
munition into the air, from a gun barrel 90. The launch is
configured such that the munition is launched into the
body of water 92, such that, as discussed above, the fuze
may then be adapted to trigger the explosive charge un-
der the water 92.

[0049] In the embodiments discussed above, a muni-
tion has been described and detailed. The munition in-
cludes an explosive charge. However, in accordance with
alternative embodiments, many of the principles dis-
cussed above can still be taken advantage of, but without
using a projectile including an explosive charge. That is,
the above principles can be used to ensure that a pro-
jectile can be launched from a gun barrel and into a body
of water, when the projectile is then arranged to interact
or engage with an object in the water, but without nec-
essarily including an explosive charge to disable or dam-
age that object. In particular, the present invention addi-
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tionally provides a reconnaissance projectile. The recon-
naissance projectile is adapted to be launched, into the
air, from a gun barrel, and then into contact with a body
of water (onto the water surface, or to descend below the
surface). Again then, the projectile may be launched at
a high range, with a high degree of accuracy, relatively
cheaply and quickly. The reconnaissance projectile is ar-
ranged toinitiate a reconnaissance function when in con-
tact with the body of water (which includes when impact-
ing the water, when on the body of water, or, as above,
typically when located under the surface of the water).
The reconnaissance function could be anything of par-
ticular use in relation to the particular application, but
would typically comprise emission and/or detection of a
pressure wave in the body of water, in a manner similar
to that discussed above in relation to Figure 6.

[0050] Figure 9 shows areconnaissance projectile 100
in accordance with an example embodiment. The recon-
naissance projectile 100 comprises a sensor 102. The
sensor may be used to detect when the projectile 100
has come into contact with a body of water, and/or pro-
vide some other sensing functionality, for example one
or more of the sensing or initiation criteria described
above in relation to the munition. For example, the sensor
102 may be arranged to detect a particular passage of
time, or a particular pressure change, or particular depth,
and so on. The reconnaissance projectile 100 also com-
prises a transceiver 104, in this example. The transceiver
may be arranged to emit and/or detect pressure waves
in the body of water. The sensor 102 may initiate or proc-
ess transmission or detection of the waves by transceiver
104. The sensor 102 might, instead or additionally, be or
comprise a processor for processing implementing one
or more of these functions.

[0051] Of course, it will be appreciated that the recon-
naissance projectile may take one of a number of different
forms, similar or different to that shown in Figure 9. Figure
9 is shown simply as a way of schematically depicting
what such a projectile 100 might look like.

[0052] Much as with the munition described above, the
reconnaissance projectile 100 might be used or fired or
launched in isolation in some way. However, it is likely
thatthe projectile, being explosively propelled, might take
the form of, or form part of, an artillery shell 110. The
artillery shell 110 might comprise much the same primer
112, explosive 114 and casing 116 as is already de-
scribed above in relation to the arrangement of Figure 7.
Referring back to Figure 9, a difference here is that the
artillery shell 110 comprises a non-explosive projectile
100, as opposed to an explosive-carrying munition.
[0053] As might now be understood, it will be appreci-
ated that some embodiments described above might be
a combination of both explosive-concept, and reconnais-
sance-concept. For instance, it will be appreciated that
the embodiments of Figures 5 and 6, at least, already
have a degree of in-built reconnaissance, assisting in the
initiation of the explosives charge.

[0054] It will be appreciated that the above explosive-
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recon examples could be used in isolation or combina-
tion. For instance, a reconnaissance projectile may be
launched into a body of water in order to perform a re-
connaissance function in relation to a target. That recon-
naissance projectile may be provided with a transmitter
for transmitting reconnaissance information back to the
assembly from which the projectile was launched. This
reconnaissance information or data may then be used in
the programming of subsequently fired or launched ex-
plosive munitions according to example embodiments.
Indeed, a volley of projectiles may be launched toward
an underwater targetin accordance with an example em-
bodiment. One or more of those projectiles may be a
munition as described herein, and one or more of those
projectiles may be a reconnaissance projectile as de-
scribed herein. The munitions projectile and the recon-
naissance projectile may be arranged to communicate
with one another. This means that, for instance, a first-
fired reconnaissance projectile may enter the body of wa-
ter and detect or otherwise signal the presence of a tar-
get, whereas a subsequently fired munitions projectile,
which may be in the air or in the body of water at the
same time as a reconnaissance projectile, may receive
reconnaissance information from a reconnaissance pro-
jectile and use this in the initiation (or otherwise) of the
explosive charge of the munitions projectile. This may
mean that the munitions projectile does not need to carry
sophisticated (or as sophisticated) transmission or sens-
ing equipment, which could reduce overall cost or system
complexity. Alternatively, the reconnaissance projectile
described above could actually be a munitions projectile,
for example one of those shown in relation to Figures 5
and 6. One or more munitions projectiles may be ar-
ranged to perform a reconnaissance functionality, but not
necessarily initiate the explosive charge. Any acquired
information on the target may be used to initiate the ex-
plosives charge of subsequently launched munitions pro-
jectiles. Or, or more reconnaissance projectiles may be
arranged to perform an explosive function, but not nec-
essarily use the reconnaissance function.

[0055] Figure 10 shows a projectile 120 with recon-
naissance functionality 122, 124 entering the body of wa-
ter 4 in the vicinity of the target 42. Reconnaissance func-
tionality 122, 124 might include emission 122 and/or de-
tection 124 of pressure waves. As discussed previously,
the reconnaissance functionality 122, 124 may be com-
pletely independent of any explosives charge that the
munition 120 is, or is not, provided with. That is, the pro-
jectile 120 might have explosive capability, reconnais-
sance functionality, or a combination of both. Different
projectiles 120 launched into the water may have differ-
ent combinations of such explosive/reconnaissance
functionality.

[0056] Details of the explosive, fuze and general struc-
ture of the munition will vary depending on the required
application. For example, the explosive charge could be
cartridged or bagged charge. The casing could be reac-
tive. Any explosive might be dependent on how the sys-
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tem is to be used, for example getting the munition near
the target, or simply close enough. In the former, an ex-
plosive yielding a high bubble effect might be useful. In
the latter, simply the level of blast might be more impor-
tant.

[0057] Although a few preferred embodiments have
been shown and described, it willbe appreciated by those
skilled in the art that various changes and modifications
might be made without departing from the scope of the
invention, as defined in the appended claims.

[0058] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.

[0059] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.

[0060] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.

[0061] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or
process so disclosed.

Claims

1. A munition comprising:

an explosive charge; and
a fuze,

wherein:

the munition is adapted to be launched, into the
air, from a gun barrel, and enter a body of water;
and

the fuze is adapted to trigger the explosive
charge under water.

2. The munition according to claim 1, wherein the fuze
is a programmable fuze.

3. The munition according to any preceding claim,
wherein:
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the munition is arranged to be launched from a
smooth bore; and, optionally,
the munition is fin-stabilised.

4. The munition according to any of claims 1 to 2,

wherein:

the munition is arranged to be launched from a
rifled bore.

5. The munition according to any preceding claim, com-
prising:

a deployable configuration that is arranged,
when deployed, to slow the munition in the air
before entry to the water.

6. The munition according to claim 5, wherein:
the deployable configuration is a parachute.

7. The munition according to claim 5, wherein:
the deployable configuration comprises one or

more wings or fins, optionally to provide autoro-
tation.

8. The munition according to any of claims 3 or 7,

wherein:

the fins and/or wings are controllable to provide
directional control of said munition, optionally via
a moveable control surface.

9. The munition according to any preceding claim,

wherein the fuze is adapted to trigger the explosive
charge in accordance with one or more of:

after a predetermined time period after entering
water;

upon detection of a target sonar signature;
upon detection of a target magnetic signature;
upon detection of a target electric field signature;
at a predetermined pressure under the water
surface;

at a predetermined depth under the water sur-
face;

at a predetermined salinity of water;

at a predetermined temperature of water

at a predetermined speed-of-sound in water; or
upon impact with a target under the water sur-
face.

10. The munition according to any preceding claim,
wherein the munition has a diameter of 200mm or

less.

11. An artillery shell, comprising:
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a munition according to any preceding claim;
an explosive propellant; and
a primer.

12. An artillery shell according to claim 11, comprising: %

a casing to hold the munition, explosive and
primer.

13. An assembly, comprising: 10

a gun, comprising a gun barrel;
a munition according to any of claims 1 to 10;

wherein: 15

the munition is adapted to be launched, into the

air, from the gun barrel, and enter a body of wa-

ter; and

the fuze is adapted to trigger the explosive 20
charge under water.

14. A method of launching a munition, the munition being
in accordance with any of claims 1 to 10, and the
method comprising: 25

launching the munition into the air, from a gun
barrel, and into the body of water.

15. A reconnaissance projectile, wherein: 30

the reconnaissance projectile is adapted to be
launched, into the air, from a gun barrel, and into
contact with a body of water; and

wherein the reconnaissance projectile is ar- 35
ranged to initiate a reconnaissance function
when in contactwith the body of water, optionally
toemitand/or detect a pressure wave in the body

of water.
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