EP 4 321 833 A1

(19) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 4 321 833 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
14.02.2024 Bulletin 2024/07

(21) Application number: 22275105.9

(22) Date of filing: 10.08.2022

(51) International Patent Classification (IPC):

F42C 11/00 (20060

(562) Cooperative Patent Classification (CPC):

F42C 11/008

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FI FR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(71) Applicant: BAE SYSTEMS plc
London SW1Y 5AD (GB)

(72) Inventor: The designation of the inventor has not

yet been filed

(74) Representative: BAE SYSTEMS plc

Group IP Department

Warwick House

P.O. Box 87

Farnborough Aerospace Centre
Farnborough Hampshire GU14 6YU (GB)

(54) FUZE SYSTEM, MUNITION, AND METHOD

(57)  According tothe presentdisclosure, there is pro-
vided a fuze system for attaching to a munition body, the

fuze system comprising: a body comprising a foremost

section; a fuze located in the body; a power generator,
attached to the body, for generating electrical power and
providing it to the fuze system, the power generator con-

figured to generate electrical power by interacting with
an airstream around the fuze system, wherein at least a
partofthe powergeneratoris located behind the foremost
section, the at least a part of the power generator being
arranged to rotate relative to the foremost section of the
body.

432 400

430

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 321 833 A1 2

Description
FIELD
[0001] The presentinventionrelates generallytoafuze

system for attaching to a munition, such as a munition or
munition assembly that is adapted to be launched, into
the air, from a gun barrel. A related munition and method
are also provided.

BACKGROUND

[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
or intention. For the purposes of this patent application,
munitions are taken to include but are not limited to ar-
tillery shells and charges, missiles, rockets, and mortar
rounds.

[0003] Existing artillery fuze electronics derive electri-
cal power from so-called energisers (ampoule-type re-
serve batteries), typically Lithium Thionyl Chloride ener-
gisers. These specialised batteries are expensive and,
with limited sources worldwide, potential for supply chain
disruption is high. Furthermore, Lithium Thionyl Chloride
energisers pose a number of health, safety and environ-
mental hazards because the ingredients present therein
are toxic and corrosive, as well as likely to explode if
malfunctioning. Disposal of Lithium Thionyl Chloride en-
ergisers thus poses a significant challenge. In addition,
the battery life of such energisers is limited and thus might
not be suitable for use with longer range targets. A dif-
ferent approach is therefore required in order to provide
a safe, inexpensive power source for munition fuzes, in
particular artillery fuzes, capable of meeting the electrical
power demands for long range targets.

[0004] Furthermore, in existing fuze systems, power
generating componentry is provided at a foremost sec-
tion of a fuze system body. However, such arrangements
may impede the field of regard (FOR) of various sensors,
such as target sensors. Currently, space in the fuze sys-
tem is highly limited. As a result, it is impractical or not
feasible to relocate fuze subsystems to improved loca-
tions, including relocating sensors.

[0005] Itis an example aim of example embodiments
of the present invention to at least partially avoid or over-
come one or more disadvantages of the prior art, whether
identified herein or elsewhere, or to at least provide a
viable alternative to existing apparatus and methods.

SUMMARY

[0006] Accordingtoafirstaspectoftheinvention,there
is provided a fuze system for attaching to a munition body,
the fuze system comprising: a body comprising a fore-
most section; a fuze located in the body; a power gener-
ator, attached to the body, for generating electrical power
and providing it to the fuze system, the power generator
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configured to generate electrical power by interacting
with an airstream around the fuze system, wherein at
least a part of the power generator is located behind the
foremost section, the at least a part of the power gener-
ator being arranged to rotate relative to the foremost sec-
tion of the body.

[0007] Inone example, the at least a part of the power
generator comprises a plurality of airstream engaging
elements.

[0008] In one example, the airstream engaging ele-
ments are configured to interact with the airstream
around the fuze system such that the at least a part of
the power generator rotates around the at least a portion
of the body.

[0009] In one example, the airstream engaging ele-
ments comprise recesses, channels, and/or grooves.
[0010] Inone example, the at least a part of the power
generator is a rotatable section of the power generator.
[0011] In one example, the power generator is located
behind the foremost section. That is, in one example, the
entire power generator is located behind the foremost
section.

[0012] In one example, the body further comprises an
aftmost section, the at least a part of the power generator
located between the foremost section and aftmost sec-
tion of the body, the at least a part of the power generator
being arranged to rotate relative to the foremost section
and aftmost section of the body.

[0013] In one example, the power generator is located
between the foremost section and aftmost section of the
body.

[0014] Inoneexample, the power generator comprises

a rotor and a stator.

[0015] Inoneexample, the power generator comprises
a variable reluctance alternator.

[0016] In one example, the rotor is fixedly connected
to the at least a part of the power generator.

[0017] In one example, the rotor has the form of a ring,
the rotor being arranged to rotate about the stator, op-
tionally wherein the rotor comprises a plurality of teeth,
preferably 2 to 6 teeth, most preferably 6 teeth.

[0018] In one example, the power generator is config-
ured to provide electrical power to a safe and arm mech-
anism.

[0019] In one example, the power generator is em-
ployed as a sensor to provide a sensing input. The sens-
ing input may be provided to the safe and arm mecha-
nism. The sensing input may be provided to a navigation
system.

[0020] In one example, at least a part of the power
generator is freely rotatable around at least a portion of
the body.

[0021] In one example, the power generator is ar-
ranged to generate electrical power when the rotational
velocity of the rotor is different from the rotational velocity
of the stator.

[0022] In one example, the power generator is ar-
ranged to generate electrical power when the rotational
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velocity of the rotor is different from the rotational velocity
of the stator.

[0023] In one example, an outermost diameter of the
power generator does not extend beyond an outermost
diameter of the body.

[0024] In one example, an outer profile of the fuze sys-
tem at a point of attaching to the munition body is the
same as an outer profile of the munition such that, when
attached to the munition body, the fuze system substan-
tially continues the outer profile of the munition body.
[0025] In one example, an outer profile of the power
generator at a point of attaching to the body is the same
as an outer profile of the body such that, when attached
to the body, the power generator substantially continues
the outer profile of the body.

[0026] In one example, the fuze comprises an elec-
tronic fuze.

[0027] According to a second aspect of the present
invention, there is provided a munition comprising the
fuze system according to the first aspect.

[0028] Inone example, inthe second aspect, fuze sub-
systems are housed in the foremost section of the body
and/or the aftmost section of the body.

[0029] In one example, in the second aspect, the mu-
nition is a spin-stabilised munition, an aerodynamically
stabilised munition, or a projectile, optionally a self-pro-
pelled projectile or an un-propelled projectile. In one ex-
ample, the munition is a mortar. An aerodynamically-
stablilised munition may be a smoothbore tank munition
or a mortar round. A self-propelled projectile may be a
missile orrocket-assisted artillery round. An un-propelled
munition may be a munition that does not employ pro-
pulsion or comprise a propulsion unit during flight (e.g.,
post-launch). It will be appreciated that, in an un-pro-
pelled munition, propulsion will be employed at the
launch stage,

[0030] Accordingto a third aspect of the presentinven-
tion, there is provided a method of using a fuze system,
the fuze system comprising: a body comprising a fore-
most section; a fuze located in the body; a power gener-
ator, attached to the body, for generating electrical power
and providing it to the fuze system, the power generator
configured to generate electrical power by interacting
with an airstream around the fuze system, wherein at
least a part of the power generator is located behind the
foremost section, the at least a part of the power gener-
ator being arranged to rotate relative to the foremost sec-
tion of the body, the method comprising: generating elec-
trical power using the power generator.

[0031] According to a fourth aspect of the present in-
vention, there is provided a fuze system for attaching to
a munition body, the fuze system comprising a body, a
fuze located in the body, and a power generator, attached
to the body, for generating electrical power and providing
it to the fuze system, the power generator configured to
generate electrical power by interacting with an airstream
around the fuze system. Thus, a safe, inexpensive power
source for munition fuzes, capable of meeting the elec-
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trical power demands for long range targets, is provided.
The systemis integrated, in that a separate power source
(e.g. wind power generator) and fuze or fuze system is
not needed. This improves use, maintenance, reliability,
and allows for easy retrofitting to existing munitions, or
interchanging with existing fuze systems to improve upon
their functionality.

[0032] At least a part of the power generator may be
freely rotatable around at least a portion of the body.
Thus, electrical power can be generated based on the
relative rotation of the power generator to the rest of the
system/munition.

[0033] The power generator may comprise a rotor and
a stator. Thus, electrical power can be generated due to
a rotational velocity of the rotor relative to the stator.
[0034] The power generation may be arranged to gen-
erate electrical power when the rotation velocity of the
rotor is different from the rotational velocity of the stator.
Thus, electrical power can be generated due to a rota-
tional velocity of the rotor relative to the stator.

[0035] The power generator may comprise a plurality
of airstream engaging elements. The airstream engaging
elements interact with the airstream around the projectile
in order to aid power generation.

[0036] The airstream engaging elements may be con-
figured to interact with the airstream around the fuze sys-
tem such at least a part of the power generator rotates
around the at least a portion of the body. The airstream
engaging elements interact with the airstream around the
projectile in order to aid power generation by enhancing
the spinning motion of at least part of the projectile.
[0037] The airstream engaging elements may com-
prise recesses, channels, and/or grooves. Thatis, all typ-
ically extending into/below a general surrounding sur-
face. Thus, the airstream engaging elements may be
easy to manufacture, and are not easily damageable by
manual handling.

[0038] An outermost diameter of the power generator
may not extend beyond an outermost diameter of the
body. Thus, the munition maintains its aerodynamic
shape, and the risk of damaging the power generator
when handling and/or during launch of the munition can
be reduced.

[0039] The fuze system may be configured to be at-
tached to a front of the munition body. Thus, the fuze
system can easily be attached to existing munitions and
does not take up the entirety of the munition body.
[0040] An outer profile of the fuze system at a point of
attaching to the munition body may be the same as an
outer profile of the munition such that, when attached to
the munition body, the fuze system may substantially
continue the outer profile of the munition body. Thus, the
munition maintains its aerodynamic shape, and the risk
of damaging the fuze system when handling and/or dur-
ing launch of the munition can be reduced.

[0041] An outer profile of the power generator ata point
of attaching to the body may be the same as an outer
profile of the body such that, when attached to the body,
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the power generator may substantially continue the outer
profile of the body. Thus, the fuze system maintains its
aerodynamic shape, and the risk of damaging the power
generator when handling and/or during launch of the mu-
nition can be reduced.

[0042] The fuze system may comprise an electronic
fuze. Electronic fuzes can, in general, be safer than me-
chanical alternatives.

[0043] According to a fifth aspect of the invention, pro-
vided is a munition comprising the fuze system according
to the first aspect. Thus, a safe, inexpensive power
source for munition fuzes, capable of meeting the elec-
trical power demands for long range targets, is provided.
[0044] The munition may be a projectile, optionally an
unpropelled projectile. Thus, the cost of a munition com-
prising the fuze system described herein can be kept low,
as the fuze system is not applied to a complex, and typ-
ically expensive, weapon.

[0045] According to a sixth aspect of the invention, pro-
vided is a method of using a fuze system, the fuze system
comprising a body, a fuze located in the body, and a
power generator, attached to the body, for generating
electrical power and providing it to the fuze system, the
power generator configured to generate electrical power
by interacting with an airstream around the fuze system,
the method comprising the step of generating electrical
power using the power generator. Thus, a safe, inexpen-
sive power source for munition fuzes, capable of meeting
the electrical power demands for long range targets, is
provided.

BRIEF DESCRIPTION OF THE FIGURES

[0046] Embodiments of the invention will now be de-
scribed by way of example only with reference to the
figures, in which:

Figure 1 shows a fuze system;

Figure 2 shows a cross-sectional view of a power
generator,;

Figure 3 shows a munition comprising the fuze sys-
tem;

Figure 4 shows a fuze system;

Figure 5 shows a munition comprising the fuze sys-
tem;

Figure 6 shows a cross-sectional view of the power
generator of the fuze system of Figure 4;

Figure 7 shows generation of electrical power in the
power generator of Figure 6;

Figure 8 shows general methodology principles; and
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Figure 9 shows general methodology principles.
DETAILED DESCRIPTION

[0047] As discussed above, there are numerous dis-
advantages associated with existing apparatus and fuze
systems for attaching to a munition body. These range
from the safety, health and environmental hazards posed
by the existing fuze systems, to the difficulty obtaining
components therefor and thus potential for supply chain
disruption, or the significant expense associated with the
existing fuze systems. For instance, existing systems
might require a fuze system at one end of a munition to
be somehow connected to and used with a power gen-
erator at an opposite end. In general, there exists no rel-
atively inexpensive, safe, flexible, yet simple design that
would provide power to the fuze system while also meet-
ing the electrical power demands for long range targets.
[0048] According to the presentdisclosure, it has been
realised that the problems associated with existing ap-
proaches can be overcome in an inexpensive, safe and
effective manner. In particular, the present disclosure
provides a fuze system for a munition. The munition com-
prises an explosive charge and a fuze. The munition is
adapted to be launched, into the air. Importantly, the mu-
nition may be adapted to be launched from a gun barrel.
This means that the munition typically (and practically
likely) includes, or is at least used in conjunction with, a
propelling explosive, and is capable of being explosively
propelled and withstanding such explosive propulsion.
[0049] The munition will typically be a projectile, there-
fore being unpropelled and/or including no form of self-
propulsion. This means that the munition is relatively sim-
ple and inexpensive.

[0050] Figure 1 schematically depicts a fuze system in
accordance with an example. In this example, the fuze
system 100 for attaching to a munition body comprises
a body 102. Located inside the body 102 is a fuze 104.
The fuze 104 initiates an explosive function in a munition,
causing it to detonate or release its contents, when the
activation conditions have been met. The fuze system
100 also comprises a power generator 106, attached to
the body 102, arranged to generate electrical power and
to provide it to the fuze system 100. For example, the
power generator 106 may be used to supply electrical
power for sensors used in and/or with the fuze system
(such as impact sensors), various communication and
control modules, and/or to supply power to an electrical
fuze. The output of such sensors may be used as an
input to a safe and arm mechanism.

[0051] Important is that the fuze system 100 is very
well integrated with its constituent a power generator 106
- these are not separate, remote components, located at
different ends or sides of a munition.

[0052] The fuze 104 may be an electronic fuze. The
fuze system 100 as described herein may allow electron-
icfuzing to be more widely applied across a greaterrange
of munition types. Electronic fuzes can, in general, be
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safer than mechanical alternatives.

[0053] In particular, the power generator 106 is config-
ured to generate electrical power by interacting with an
airstream around the fuze system 100. In one example,
the power generator 106 is a wind-driven power gener-
ator. Interaction of the power generator 106 with the air-
stream around the fuze system 100 may occur after a
munition (the body of which the fuze system 100 is at-
tached to) has been launched into the air, for example
from a gun barrel. The advantage of the power generator
106 is that, since the power generator is configured to
generate electrical power by interacting with the air-
stream around the fuze system, the need to employ a
chemical energiser is eliminated.

[0054] As discussed above, energisers typically used
with munition fuzes, such as Lithium Thionyl Chloride
energisers, not only contain toxic and corrosive ingredi-
ents (making disposal thereof difficult and costly), but
also pose an explosion risk if malfunctioning. Further-
more, such energisers are typically very costly, increas-
ing the total cost of the fuze systems that they are em-
ployed in. This is undesirable especially in cases where
the fuze systems are to be used on simple, unpropelled
munitions, for example simple projectiles such as artillery
munitions. Furthermore, as battery life of such energisers
is limited (typically approximately 2-3 minutes of runtime),
they may not be compatible with the duration of future,
longerrange targets. Since the amount of power provided
by such energisers is limited, sensors such as proximity
sensors may not be powered sufficiently, causing issues
in particular in situations where an output of the proximity
sensor is used to arm the fuze. In addition, activation
times of conventional energisers are typically quite long.
[0055] By generating the electrical power by interact-
ing with the airstream around the fuze system 100, the
power generator 106 may generate power for the entire
duration of the flight of the munition that the fuze system
100 is attached to. As such, the fuze system 100 does
not run out of electrical power for the duration of the flight.
Furthermore, by using renewable energy to provide elec-
trical power to the fuze system 100, the negative effects
on the environment can be reduced.

[0056] At least a part of the power generator 106 may
be freely rotatable around at least a portion of the body
102, effectively acting as an alternator. In one particular
example, the power generator 106 may comprise a rotor
and a stator, generating electrical power based on rela-
tive rotation of the rotor and the stator, for example when
the rotational velocity of the rotor is different from the
rotational velocity of the stator.

[0057] The power generator 106 may comprise a plu-
rality of airstream engaging elements 108. The airstream
engaging elements 108 may be configured to interact
with the airstream around the fuze system 100 such that
at least a part of the power generator 106 rotates around
atleasta portion of the body 102. The airstream engaging
elements 108 may comprise recesses, channels, and/or
grooves. Such elements 108 can aid in minimising drag
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of the munition. In an example, the airstream around the
fuze system 100 may enter the recesses or interact with
the airstream elements 108 in any other manner, to there-
by enhance the rotational motion of the power generator
106, improving the electrical power generation. In one
specific example, the airstream engaging elements 108
may comprise spiralling recesses.

[0058] An outermost diameter of the power generator
106 may not extend beyond an outermost diameter of
the body 102. In particular, an outer profile of the power
generator 106 at a point of attaching to the body 102 may
be the same as an outer profile of the body 102 such
that, when attached to the body 102, the power generator
106 substantially continues the outer profile of the body.
This reduces drag and decreases the risk of damaging
the fuze system 100 when handling, loading, ramming,
and/or launching a munition that the fuze system 100 is
attached to. This is in direct contrast to, for example,
course-correction fuzes, where fins/vanes typically tend
to extend beyond the outermost diameter of the body of
the fuze system and/or a body of a munition. As dis-
cussed in more detail below, such protrusions are easily
damaged, and can affect the compatibility of a munition
with 105mm calibre weapons.

[0059] Itis preferable that the airstream engaging el-
ements 108 do not comprise any protrusions so as to not
impact the external geometry of the fuze system 100.
Figure 2 schematically depicts a cross-sectional view of
the power generator 106, in accordance with an example.
As shownin the figure, the plurality of airstream engaging
elements 108 does not extend beyond an outermost di-
ameter of the power generator 106. That s, the airstream
engaging elements 108 do not protrude beyond the out-
ermost diameter of the power generator 106. This reduc-
es the likelihood of damaging the power generator 106
when handling/loading, as protruding elements would be
more likely to suffer such damage, or unnecessarily in-
crease the calibre of the munition. For example, having
protruding elements could cause the munition (to which
the fuze system 100 is attached to) to no longer be com-
patible with 105mm ranged weapons such as howitzers.
Furthermore, certain protruding elements are not com-
patible with NATO standards regarding external profile
limits for munitions, in particular for artillery and mortar
charges. By ensuring that no protrusions are present in
the fuze system 100, compatibility with a greater range
of weapons can be achieved.

[0060] Figure 3 schematically depicts a munition 300
comprising the fuze system 100, in accordance with an
example. The munition 300 may comprise a projectile,
optionally an unpropelled projectile. Unpropelled projec-
tiles tend to be cheaper than its more complex alterna-
tives, such as guided missiles. In one example, the pro-
jectile comprises an artillery munition, a mortar munition,
and/or a tank munition.

[0061] As shown in Fig. 3, the fuze system 100 may
be configured to be attached to a front of a munition body
302. As such, the installation of the fuze system 100 on
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existing munitions can be simplified. Furthermore, as the
fuze system 100 is attached to a munition body 302, and
is not placed within, or integral to, the munition body 302,
the fuze system 100 does not take up the valuable space
available within the munition body 302. As such, the mu-
nition body 302 can easily store other components (such
as an explosive charge, and/or sensors) within itself,
without compromising on space. That is, the fuze system
100 may modify the existing fuze, rather than modifying
the entirety of the munition body 302.

[0062] Additionally, by attaching the fuze system 100
to the front of the munition body, the power generating
abilities of the power generator 106 can be maximised
as, in atypical scenario, the airstream engaging elements
108 get maximum exposure to the airstream around the
fuze system 100. That is, the elements 108 are not ob-
structed, or covered by, any other elements of the muni-
tion 300.

[0063] Anouter profile of the fuze system 100 at a point
of attaching to the munition body 302 may be the same
as an outer profile of the munition such that, when at-
tached to the munition body 302, the fuze system 100
substantially continues the outer profile of the munition
body 302. By continuing the shape of the munition body
302, drag can be minimised. In one example, the fuze
system 100 may be ogive-shaped or roundly-shaped or
tapering, in accordance with the typical shape of the mu-
nitions, for greater aerodynamic performance.

[0064] Furthermore, by ensuring that an outermost di-
ameter of the fuze system 100 does not extend beyond
an outermost diameter of the munition body 302 (i.e. by
ensuring that the fuze system 100 does not have any
protrusions that would extend beyond the outermost di-
ameter of the munition body 302), the likelihood of dam-
aging the fuze system 100, or indeed the munition body
302, when handling, loading, orramming can be reduced.
[0065] A further example of a fuze system will be de-
scribed below with reference to Figures 4 to 7. It will be
readily apparent to the person skilled in the art that any
or all of the features described in the above examples
with reference to Figures 1 to 3 may be included in the
fuze system described below. Furthermore, the advan-
tages described above, for example with reference to
Figures 1 to 3, may be also applicable in relation to the
fuze system described below with reference to Figures
4to7.

[0066] Referring to Figure 4, a fuze system 400 is
shown. The fuze system 400 is for attaching to a munition
body 502 (as shown in Figure 5). The fuze system 400
comprises a body 410 comprising a foremost section 412
(or foremost region 412). The foremost section 412 is
defined relative to the intended travel direction of the mu-
nition 500. The foremost section 412 may be distinct from
the other sections/components of the body 410. That is,
the foremost section 412 may be separately formed. Al-
ternatively, the foremost section 412 may be integral with
other sections/components of the body 410. The fore-
most section 412 may be a nose, or tip, of the body 410.
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[0067] The fuze system 400 comprises a fuze 420 lo-
cated inthe body 410. The fuze 420 initiates an explosive
function in a munition, causing it to detonate or release
its contents, when the activation conditions have been
met.

[0068] The fuze system 400 comprises a power gen-
erator 430. The power generator 430 is attached to the
body 410. The power generator 430 is for generating
electrical power and providing the electrical power to the
fuze system 400. For example, the power generator 430
may be used to supply electrical power for sensors used
in and/or with the fuze system (such as impact sensors),
various communication and control modules, and/or to
supply power to an electrical fuze. The output of such
sensors may be used as an input to a safe and arm mech-
anism.

[0069] Important is that the fuze system 400 is very
well integrated with its constituent a power generator 430
- these are not separate, remote components, located at
different ends or sides of a munition.

[0070] The fuze 420 may be an electronic fuze. The
fuze system 400 as described herein may allow electron-
icfuzing to be more widely applied across a greaterrange
of munition types. Electronic fuzes can, in general, be
safer than mechanical alternatives.

[0071] The power generator 430 is configured to gen-
erate electrical power by interacting with an airstream
around the fuze system 400. In one example, the power
generator 430 is a wind-driven power generator. Interac-
tion of the power generator 430 with the airstream around
the fuze system 400 may occur after a munition (the body
of which the fuze system 400 is attached to) has been
launched into the air, for example from a gun barrel. The
advantage of the power generator 430 is that, since the
power generator is configured to generate electrical pow-
er by interacting with the airstream around the fuze sys-
tem 400, the need to employ a chemical energiser is elim-
inated.

[0072] As discussed above, energisers typically used
with munition fuzes, such as Lithium Thionyl Chloride
energisers, not only contain toxic and corrosive ingredi-
ents (making disposal thereof difficult and costly), but
also pose an explosion risk if malfunctioning. Further-
more, such energisers are typically very costly, increas-
ing the total cost of the fuze systems that they are em-
ployed in. This is undesirable especially in cases where
the fuze systems are to be used on simple, unpropelled
munitions, for example simple projectiles such as artillery
munitions. Furthermore, as battery life of such energisers
is limited (typically approximately 2-3 minutes of runtime),
they may not be compatible with the duration of future,
longerrange targets. Since the amount of power provided
by such energisers is limited, sensors such as proximity
sensors may not be powered sufficiently, causing issues
in particular in situations where an output of the proximity
sensor is used to arm the fuze. In addition, activation
times of conventional energisers are typically quite long.
[0073] By generating the electrical power by interact-
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ing with the airstream around the fuze system 400, the
power generator 430 may generate power for the entire
duration of the flight of the munition that the fuze system
400 is attached to. As such, the fuze system 400 does
not run out of electrical power for the duration of the flight.
Furthermore, by using renewable energy to provide elec-
trical power to the fuze system 400, the negative effects
on the environment can be reduced.

[0074] At least a part of the power generator 430 is
located behind the foremost section 412. The at least a
part of the power generator 430 is arranged to rotate
relative to the foremost section 412 of the body 410.
[0075] The at least a part of the power generator 430
being located behind the foremost section 412 may oth-
erwise be referred to as the at least a part being at the
rear of the foremost section 412. This may be relative to
an intended travel direction of the fuze system 400 in-
flight. Thus, the foremost section 412 may be said to be
upstream, and the at least a part of the power generator
430 is behind the foremost section 412 so as to be down-
stream, relative to an airflow passing over the fuze sys-
tem 400 in-flight. That is, the at least a part of the power
generator 430 is aft of the foremost section 412. The at
least a part of the power generator 430 may be said to
be at the back of the foremost section 412.

[0076] The combination of location and rotation of the
at least a part of the power generator 430 is highly ad-
vantageous in combination and provides a synergistic
effect. By such a construction, the foremost section 412
may be configured to remain static during flight, such that
the foremost section 412 may be used for housing sen-
sors, such as target sensors, without needing to account
for rotation of the foremost section 412 of the body 410.
Furthermore, by such a construction, the rotating part of
the power generator 430 may be spatially separated from
the foremost section 412, such that the foremost section
412 may be free of hardware (which may include rotating
components) associated with the power generator 430.
[0077] Furthermore, the at least a part of the power
generator 430 being located behind the foremost section
412 is highly advantageous. In this way, the foremost
section 412 of the body 410 need not be used for housing
the power generator 430. Improved used of space in the
body 410 of the fuze system 400 is thus made. Addition-
ally, the foremost section 412 is thus available for other
fuze subsystems. For example, sensors, such as target
sensors, may be located in the foremost section 412 of
the body 410, where the sensors are provided with a
clear field of regard, thus improving accuracy of the mu-
nition 500 and/or correct initiation time of the munition
500.

[0078] The at least a part of the power generator 430
being arranged to rotate relative to the foremost section
412 of the body 410 is highly advantageous. By this con-
struction, electrical power generation is facilitated in a
location away from the foremost section 412, thus ena-
bling other componentry to be housed in the foremost
section 412 of the body 410.
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[0079] The at least a part of the power generator 430
may be a rotatable section 432 of the power generator
430. The rotatable section 432 may be an annular sec-
tion, or ring, which may be a conical ring or tapered ring.
A conical ring, or tapered ring, provides aerodynamic ad-
vantages. The rotatable section 432 may be, provide, or
comprise, a rotor (as will be described further herein).
The rotatable section 432 may be configured to run on a
bearing. The bearing may be an aft thrust bearing.
[0080] In this example, another part of the power gen-
erator 430 may not rotate relative to the foremost section
412. The another part may be a stationary/fixed section
of the power generator 430. The another part may be a
stator. The stationary/fixed section may be, provide, or
comprise, a toothed armature (as will be described fur-
ther herein), one or more permanent magnets and/or one
or more coils.

[0081] In a highly advantageous example, the power
generator 430 (i.e., the entire power generator 430 unit)
is located behind the foremost section 412, and the ro-
tatable section 432 of the power generator 430 is ar-
ranged to rotate relative to the foremost section 412 of
the body 410. In this way, the foremost section 412 is
free of (i.e., absent) componentry of the power generator
430, such that the foremost section 412 can be utilised
for other fuze subsystems. Thatis, improved use of space
in the body 410 is facilitated.

[0082] The at least a part of the power generator 430
may comprise a plurality of airstream engaging elements
434. That is, in one example, the rotatable section 432
comprises a plurality of airstream engaging elements
434. In this way, power generation is assisted, enhanced
and/or improved. Furthermore, this power generation is
achieved away from the foremost section 412 of the body
410, such the foremost section 412 can be utilised for
other fuze subsystems and purposes.

[0083] The airstream engaging elements 434 may be
configured to interact with the airstream around the fuze
system 400 such that at least a part of the power gener-
ator 430 rotates around at least a portion of the body 410.
Advantageously, the airstream engaging elements 434
interact with the airstream around the projectile in order
to aid power generation by enhancing the spinning mo-
tion of the at least a part of the power generator 430.
[0084] The airstream engaging elements 434 may
comprise recesses, channels, and/or grooves. Such el-
ements 434 can aid in minimising drag of the munition.
In an example, the airstream around the fuze system 400
may enter the recesses or interact with the airstream el-
ements 434 in any other manner, to thereby enhance the
rotational motion of the power generator 430, improving
the electrical power generation. In one specific example,
the airstream engaging elements 434 may comprise spi-
ralling recesses.

[0085] The body 410 further comprises an aftmostsec-
tion 414 (or aftmost region 414 or rearmost section 414).
The aftmost section 414 is defined relative to the intended
travel direction of the munition 500. The aftmost section
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414 may be distinct from the other sections/components
of the body 410. That is, the aftmost section 414 may be
separately formed. Alternatively, the aftmost section 414
may be integral with other sections/components of the
body 410. The aftmost section 414 may extend from the
power generator 430 to the rear of the body 410. The
aftmost section 414 may comprise an outer screw thread
416. The outer screw thread 416 of the aftmost section
414 may engage a inner screw thread provided at the
munition body 502. Thus, the fuze system 400 may be
attached to the munition body 502.

[0086] The at least a part of the power generator 430
is located between the foremost section 412 and the aft-
most section 414 of the body 410. The at least a part of
the power generator 430 is arranged to rotate relative to
the foremost section 412 and the aftmost section 414 of
the body 410.

[0087] This combination of location and rotation of the
at least a part of the power generator 430 is highly ad-
vantageous in combination and provides a synergistic
effect. By such a construction, the foremost section 412
and aftmost section 414 may be configured to remain
static during flight, such that the foremost section 412
and aftmost section 414 may be used for housing other
fuze subsystems, without needing to account for rotation
of the foremost section 412 and aftmost section 414 of
the body 410. For example, sensors (such as target sen-
sors), a safe and arm mechanism, the fuze 420 and a
booster charge, may be provided in the foremost section
412 and/or aftmost section 414. Furthermore, by such a
construction, the rotating part of the power generator 430
may be spatially separated from the foremost section 412
and aftmost section 414, such that the foremost section
412 and aftmost section 414 may be free of hardware
(which may include rotating components) associated
with the power generator 430.

[0088] Furthermore, the at least a part of the power
generator 430 being located between the foremost sec-
tion 412 and aftmost section 414 is highly advantageous.
In this way, the foremost section 412 and aftmost section
414 of the body 410 need not be used for housing the
power generator430. Improved used of space in the body
410 of the fuze system 400 is thus made. Additionally,
the foremost section 412 and aftmost section are thus
available for other fuze subsystems. For example, sen-
sors, such as target sensors, may be located in the fore-
most section 412 and/or aftmost section 414 of the body
410, where the sensors are provided with a clear field of
regard, thus improving accuracy of the munition 500
and/or correct initiation time of the munition 500.

[0089] The fuze 420 may be located in the aftmost sec-
tion 414. In this way, the fuze 420 is provided in an im-
proved location, separated from the rotatable section
432.

[0090] Figure 5 shows a munition 500 comprising the
fuze system 400, in accordance with an example. The
munition 500 may comprise, or be, a projectile. Option-
ally, the munition comprises, or is, an unpropelled pro-
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jectile. Unpropelled projectiles tend to be cheaper than
its more complex alternatives, such as guided missiles.
In one example, the projectile comprises an artillery mu-
nition, a mortar munition, and/or a tank munition. The
munition may be, or comprise, a spin-stabilised munition
or a mortar.

[0091] Fuze subsystems (such as a safe and arm
mechanism, initiation device, booster charge, or the like)
may be housed in the foremost section 412 of the body
410 and/or the aftmost section 414 of the body 410. This
is facilitated by the provision of the power generator 430
located behind the foremost section 412 and/or between
the foremost section 412 and the aftmost section 414. In
this way, improvements in usage of space in the body
410 is facilitated.

[0092] The fuze system 400 may be configured to be
attached to a front of a munition body 502. As such, the
installation of the fuze system 400 on existing munitions
can be simplified. Furthermore, as the fuze system 400
is attached to a munition body 502, and is not placed
within, orintegral to, the munition body 502, the fuze sys-
tem 400 does not take up the valuable space available
within the munition body 502. As such, the munition body
502 can easily store other components (such as an ex-
plosive charge, and/or sensors) within itself, without com-
promising on space. That is, the fuze system 400 may
modify the existing fuze, rather than modifying the en-
tirety of the munition body 502.

[0093] Additionally, by attaching the fuze system 400
to the front of the munition body 502, the power gener-
ating abilities of the power generator 430 can be maxim-
ised as, in a typical scenario, the airstream engaging el-
ements 434 get maximum exposure to the airstream
around the fuze system 400. That is, the elements 434
are not obstructed, or covered by, any other elements of
the munition 500.

[0094] The fuze system 400 is configured to be at-
tached to the munition body 500 by virtue of the outer
screw thread 416 of the aftmost section 414 of the body
410 engaging an inner screw thread provided in a fore-
most section/region of the munition body 500.

[0095] An outer profile of the fuze system 400 at a point
of attaching to the munition body 502 may be the same
as an outer profile of the munition such that, when at-
tached to the munition body 502, the fuze system 400
substantially continues the outer profile of the munition
body 502. By continuing the shape of the munition body
502, drag can be minimised. In one example, the fuze
system 400 may be ogive-shaped or roundly-shaped or
tapering, in accordance with the typical shape of the mu-
nitions, for greater aerodynamic performance.

[0096] Furthermore, by ensuring that an outermost di-
ameter of the fuze system 400 does not extend beyond
an outermost diameter of the munition body 502 (i.e. by
ensuring that the fuze system 400 does not have any
protrusions that would extend beyond the outermost di-
ameter of the munition body 502), the likelihood of dam-
aging the fuze system 400, or indeed the munition body
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502, when handling, loading, orramming can be reduced.
[0097] The construction of the power generator 430
will now be described in greater detail, with reference to
Figures 6 and 7.

[0098] The power generator 430 comprises a rotor 440
and a stator 450. Advantageously, rotation of the rotor
440 aboutthe stator 450 facilitates the generation of elec-
trical power. The rotor 440 and stator 450 may be formed
of materials having low reluctance (e.g., low reluctance
materials, such as soft iron). In this way, the rotor 440
and stator 450 a high magnetic flux can be generated in
the rotor 440 and stator 450. The stator 450 may other-
wise be referred to as an armature.

[0099] As introduced above, the power generator 430
comprises a rotatable section 432. The rotor 440 and
rotatable section 432 may be formed separately, as dis-
tinct components, and subsequently connected. In such
an example, the rotor 440 and rotatable section 432 are
connected such that rotation of the rotatable section 432
causes rotation of the rotor 440. For example, the rotor
440 and rotatable section 432 may be fixedly (or rigidly)
connected. In this way, rotation of the rotatable section
432 due tointeraction with airflow directly leads to rotation
of the rotor 440, leading to generation of electrical power
by the power generator 430.

[0100] Alternatively, the rotor440 and rotatable section
432 may be integrally (i.e., one piece) formed. That is,
the rotor 440 and rotatable section 432 may be the same
component.

[0101] Furthermore, as introduced above, the power
generator 430 comprises a a stationary/fixed section 436.
The stationary section 436 of the power generator 430
comprises the stator 450.

[0102] Therotor 440 has the form of an annulus or ring.
The stator 450 has the form of an annulus or ring. The
rotor 440 surrounds the stator 450. That is, the stator 450
is provided inside, or within, the rotor 440. In this way,
the rotor 440 rotates about, or around, the stator 450.
This is in contrast to conventional rotor and stator con-
structions, which provide the rotor to rotate within the
stator. Whilst this may seem like a subtle distinction, it is
highly advantageous as it enables the rotational energy
of the rotating section 432 to be used to rotate the rotor
440 to provide electrical power generation. Furthermore,
this leads to mechanically simpler construction and a
more compact design.

[0103] The power generator 430 may comprise a var-
iable reluctance alternator. That is, the rotor 440 and sta-
tor 450 may be components of a variable reluctance al-
ternator. The variable reluctance alternator is configured
to generate an alternating electric current.

[0104] Employing the variable reluctance alternator is
highly advantageous for a number of reasons. The var-
iable reluctance alternator is structurally simple and ro-
bust. Permanent magnets provided in the stator facilitate
simple cooling of the alternator. A sinusoidal electromo-
tive force is generated. Due to the short end windings,
there are low copper losses in the alternator. High power
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density is generated. The variable reluctance alternator
can provide an electromagnetic torque even higher than
permanent magnet synchronous machines. Finally, the
variable reluctance alternator is fault tolerant.

[0105] The power generator 430 further comprises a
plurality of coils 610a, 610b wound onto the stator 450.
In this example, the power generator 430 comprises a
first coil 610a and a second coil 610b. The first coil 610a
and second coil 610b are diametrically opposed on either
side of the stator 450.

[0106] The power generator 430 further comprises a
power supply/storage and circuitry unit 460. The power
supply/storage and circuitry unit 460 may comprise a
printed circuit board (PCB). The power supply/storage
and circuitry unit 460 is mounted in the stator 450. The
power supply/sotrage and circuitry unit 460 is connected
to the coils 610a, 610b. In this way, electrical current
generated in the coils 610a, 610b can be stored and di-
rected to other components of the fuze system 400. The
power supply/storage and circuitry unit 460 may be con-
figured to store power only, that is, may be a power stor-
age and circuitry unit 460.

[0107] The power generator 430 further comprises a
plurality of permanent magnets 620a, 620b. In this ex-
ample, the power generator 430 comprises a first per-
manent magnet 620a and a second permanent magnet
620b. The first permanent magnet 610a and second per-
manent magnet 620b are diametrically opposed on either
side of the stator 450. The permanent magnets 620a,
620b are provided between the coils 610a, 610b.
[0108] Asintroduced above, the rotor 440 has the form
of a ring. The rotor 440 is arranged to rotate about the
stator 450. The rotor 440 comprises a plurality of teeth
630a, 630b. Inthe example illustrated, the rotor 440 com-
prises a first tooth 630a and a second tooth 630b. In this
way, manufacture of the rotor 440 is simpler when com-
pared with a rotor 440 having a greater number of teeth.
In a preferred example, the rotor 440 comprises 2 to 6
teeth, and in a most preferred example, the rotor 440
comprises 6 teeth. In this way, the cycle rate of current
generation and generation efficiency of the power gen-
erator 430 is increased, for example compared with a
rotor comprising fewer teeth.

[0109] The stator 450 comprises a plurality of teeth
650a - d. In the example illustrated, the stator 450 com-
prises a first tooth 650a, a second tooth 650b, a third
tooth 650c, and a fourth tooth 650d. The teeth 650a - d
extend outwardly from the stator 450. The teeth 650a -
d are equidistantly spaced around the ring stator 450.
The first tooth 650a and third tooth 650c¢ are diametrically
opposed, and the second tooth 650b and fourth tooth
650d are diametrically opposed.

[0110] Figure 7 shows snapshots of the power gener-
ator 430. In Figure 7(a), the rotor 440 is in a first position.
In Figure 7(b), the rotor 440 is in a second position. The
rotor 440 and stator 450 provide low reluctance pathways
for magnetic field/flux lines 710a - d.

[0111] Referring to Figure 7(a), in the first position, the
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first tooth 630a of the rotor 440 is proximal to the first
tooth 650a of the stator 450, and the second tooth 630b
of the rotor 440 is proximal to the third tooth 650c of the
stator 450. In describing the positioning of the rotor 440
relative to the stator 450, the term proximal may mean
"aligned with".

[0112] Referring to Figure 7(b), in the second position,
the first tooth 630a of the rotor 440 is proximal to the
second tooth 650b of the stator 450, and the second tooth
630D of the rotor 440 is proximal to the fourth tooth 650d
of the stator 450.

[0113] Whilst not shown, it will be appreciated that the
rotor 440 continues to rotate to a third position wherein
the first tooth 630a of the rotor 440 is proximal to the third
tooth 650c of the stator 450, and the second tooth 630b
of the rotor 440 is proximal to the first tooth 650a of the
stator 450, and then to a fourth position wherein the first
tooth 630a of the rotor 440 is proximal to the fourth tooth
650d of the stator 450 and the second tooth 630b of the
rotor 440 is proximal to the second tooth 650b of the
stator 450.

[0114] As described above, the rotor 440 moves be-
tween the proximal/aligned positions due to rotation of
the rotatable section 432, which may be caused by inter-
action with an airstream.

[0115] When the rotor 440 rotates, the flux lines 710a
- d are alternatively guided in such a way that flux linked
through the coils 620a, 620b periodically switches and
induces an alternating electromotive force in the coils
620a, 620b, provided at (e.g., wound over) the stator 450.
It can be seen that there is a change in direction of the
magnetic field lines through the coils 620a, 620b between
the first position (Figure 7(a)) and second position (Figure
7(b)). Then, flux-linkage, and the EMF induced in the
phase windings, are sinusoidal functions that depend on
the position of the rotor 440. In each of the first position
and second position, the flux linkage has the same value
but the polarity is reversed. Thus, an alternating current
is generated by the power generator 430. The alternating
current and/or voltage may be proportional to the rate of
rotation of the rotor 440, which may be proportional to
the speed of the airsteam/ flight speed of the munition
500.

[0116] Referring back to Figure 6, a support 470 ex-
tends through the power generator 430. The support 470
extends through the power generator 430 between the
rotor 440 and the stator 450. The support 470 has the
form of a tube. The support 470 connects the foremost
section 412 and aftmost section 414 of the body 410 of
the fuze system 400. The support 470 may support the
aft thrust bearing on which the rotatable section 432 is
arranged to rotate.

[0117] The support 470 may be formed of a low per-
meability material (such as aluminium alloy), or may be
perforated. In this way, low reluctance pathways are pro-
vided. In this way, the support 470 may be provided be-
tween the rotor 440 and stator 450 without disrupting the
magnetic flux lines which are set up in rotor 440 and
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stator 450 when the teeth are proximal/aligned.

[0118] The power generator 430 may be configured to
provide electrical power to a safe and arm mechanism,
or safe/arm unit. The safe and arm mechanism may be
housed in the aftmost section 414 of the body 410. Ad-
vantageously, in this way, the safe and arm mechanism
may be provided with electrical power during flight of the
munition.

[0119] The power generator 430 may be employed as
a sensor to provide a sensing input. The sensing input
may be provided to the safe and arm mechanism. That
is, the power generator 430 may be configured to provide
a sensing input to the safe and arm mechanism. The
sensing inputmay be used as part of an arming sequence
of the safe and arm mechanism. Additionally, or alterna-
tively, the sensing input may be used for navigational
purposes, e.g., provided to a navigation system.

[0120] Inoneexample, where the power generator430
is configured to provide a sensing input to the safe and
arm mechanism, the power generator 430 may detect
motion of the fuze system 400 or munition 500 due to
rotation ofthe rotatable section 432. The power generator
430 may determine that the rotatable section 432 is ro-
tating at or above a predetermined velocity, for example
by reference to the AC frequency of current generated
by the power generator 430, for a particular period of
time. Such a determination may be used to confirm that
the fuze system 400 or munition 500 is in flight at a safe
distance from the launch location, such that an arming
sequence of the safe and arm mechanism can or should
commence.

[0121] Inanother example, where the power generator
430 is configured to provide a sensing input to a naviga-
tion system, the power generating may determine the
velocity of the fuze system 400 by reference to the AC
frequency of the current generated by the power gener-
ator. In combination with the time-of-flight of the fuze sys-
tem 400, the distance travelled by the fuze system 400
or munition 500 can be determined.

[0122] It will be appreciated that the frequency meas-
urements are more robust that voltage/current levels, so
frequency measurements would be the preferred param-
eter of the alternator output to use in producing the sens-
ing input.

[0123] Figure 8 shows a method 800 of using a fuze
system, in accordance with an example. The fuze system
used in this method comprises a body, a fuze located in
the body, and a power generator, attached to the body,
for generating electrical power and providing it to the fuze
system, the power generator configured to generate elec-
trical power by interacting with an airstream around the
fuze system. The fuze system may be, for example, the
fuze system 100 described herein.

[0124] In step 802, the method comprises generating
electrical power using the power generator. As explained
above in relation to Figure 1, the power generator may
be used to supply electrical power for sensors used in
and/or with the fuze system (such as impact sensors),
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various communication and control modules, and/or to
supply power to an electrical fuze. Interaction of the pow-
er generator with the airstream around the fuze system
may occur after a munition (the body of which the fuze
system is attached to) has been launched into the air, for
example from a gun barrel. The advantage of using the
power generator described hereinis that, since the power
generator is configured to generate electrical power by
interacting with the airstream around the fuze system,
the need to employ a chemical energiser is eliminated.
[0125] Figure 9 shows a method 900 of using a fuze
system, in accordance with an example. The fuze system
used in this method comprises a body comprising a fore-
most section; a fuze located in the body; a power gener-
ator, attached to the body, for generating electrical power
and providing it to the fuze system, the power generator
configured to generate electrical power by interacting
with an airstream around the fuze system, wherein at
least a part of the power generator is located behind the
foremost section, the at least a part of the power gener-
ator being arranged to rotate relative to the foremost sec-
tion of the body. The fuze system may be, for example,
the fuze system 400 described herein.

[0126] In Step 902, the method comprises generating
electrical power using the power generator. As explained
above in relation to Figure 4, the power generator may
be used to supply electrical power for sensors used in
and/or with the fuze system (such as impact sensors),
various communication and control modules, and/or to
supply power to an electrical fuze. Interaction of the pow-
er generator with the airstream around the fuze system
may occur after a munition (the body of which the fuze
system is attached to) has been launched into the air, for
example from a gun barrel. The advantage of using the
power generator described hereinis that, since the power
generator is configured to generate electrical power by
interacting with the airstream around the fuze system,
the need to employ a chemical energiser is eliminated.
[0127] Furthermore, the combination of location and
rotation of the at least a part of the power generator 430
is highly advantageous in combination and provides a
synergistic effect. By such a construction, the foremost
section 412 may be configured to remain static during
flight, such that the foremost section 412 may be used
for housing sensors, such as target sensors, without
needing to account for rotation of the foremost section
412 ofthe body 410. Furthermore, by such a construction,
the rotating part of the power generator 430 may be spa-
tially separated from the foremost section 412, such that
the foremost section 412 may be free of hardware (which
may include rotating components) associated with the
power generator 430.

[0128] Additionally, the atleast a part of the power gen-
erator 430 being located behind the foremost section 412
is highly advantageous. In this way, the foremost section
412 of the body 410 need not be used for housing the
power generator430. Improved used of space in the body
410 of the fuze system 400 is thus made. Additionally,
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the foremost section 412 is thus available for other fuze
subsystems. For example, sensors, such as target sen-
sors, may be located in the foremost section 412 of the
body 410, where the sensors are provided with a clear
field of regard, thus improving accuracy of the munition
500 and/or correct initiation time of the munition 500.

Claims

1. A fuze system for attaching to a munition body, the
fuze system comprising:

a body comprising a foremost section;

a fuze located in the body;

apower generator, attached to the body, for gen-
erating electrical power and providing it to the
fuze system, the power generator configured to
generate electrical power by interacting with an
airstream around the fuze system,

wherein at least a part of the power generator
is located behind the foremost section, the at
least a part of the power generator being ar-
ranged to rotate relative to the foremost section
of the body.

2. The fuze system as claimed in claim 1, wherein the
at least a part of the power generator comprises a
plurality of airstream engaging elements.

3. The fuze system as claimed in claim 2, wherein the
airstream engaging elements are configured to in-
teract with the airstream around the fuze system
such that the at least a part of the power generator
rotates around the at least a portion of the body.

4. The fuze system of claim 2 or 3, wherein the air-
stream engaging elements comprise recesses,
channels, and/or grooves.

5. The fuze system as claimed in any one of the pre-
ceding claims, wherein the power generator is locat-
ed behind the foremost section.

6. The fuze system as claimed in any one of the pre-
ceding claims, the body further comprising an aft-
most section, the at least a part of the power gener-
ator located between the foremost section and aft-
most section of the body, the at least a part of the
power generator being arranged to rotate relative to
the foremost section and aftmost section of the body.

7. The fuze system as claimed in claim 6, wherein the
power generator is located between the foremost
section and aftmost section of the body.

8. The fuze system as claimed in any one of the pre-
ceding claims, wherein the power generator com-
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prises a rotor and a stator.

The fuze system as claimed in claim 8, wherein the
power generator comprises a variable reluctance al-
ternator.

The fuze system as claimed in claim 8 or 9, wherein
the rotor is fixedly connected to the at least a part of
the power generator.

The fuze system as claimed in any one of claims 8
to 10, wherein the rotor has the form of a ring, the
rotor being arranged to rotate about the stator, op-
tionally wherein the rotor comprises a plurality of
teeth, preferably 2 to 6 teeth, most preferably 6 teeth.

The fuze system as claimed in any one of the pre-
ceding claims, wherein the power generator is con-
figured to provide electrical power to a safe and arm
mechanism.

A munition comprising the fuze system according to
any one of the preceding claims.

The munition according to claim 13, wherein fuze
subsystems are housed in the foremost section of
the body and/or the aftmost section of the body.

A method of using a fuze system, the fuze system
comprising:

a body comprising a foremost section;

a fuze located in the body;

apower generator, attached to the body, forgen-
erating electrical power and providing it to the
fuze system, the power generator configured to
generate electrical power by interacting with an
airstream around the fuze system,

wherein at least a part of the power generator
is located behind the foremost section, the at
least a part of the power generator being ar-
ranged to rotate relative to the foremost section
of the body,

the method comprising:

generating electrical power using the power
generator.
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