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(54) SYSTEM FOR ATTACHING A DEVICE TO AN OBJECT, AND ASSOCIATED SYSTEM FOR

DEPLOYING THE DEVICE

(67)  The present invention relates to a system for
attaching a device to an object, comprising: means for
attaching the device to an object; a trigger mechanism
for triggering activation of the attaching means; and
means for releasably coupling the device to a deployment
system, comprising: a first configuration in which the de-
vice is rigidly coupled to the deployment system; a sec-
ond configuration in which the device is flexibly coupled
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to the deployment system; and means for controllably
changing the configuration of the coupling means from
the first configuration to the second configuration, where-
in, the trigger mechanism is activated upon changing the
configuration of the coupling means from the first config-
uration to the second configuration. The invention further
relates to a charge deployment system.
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Description

[0001] The present invention relates to a system for
attaching a device to an object. The invention also relates
to a deployment system for deploying the device and
attachingitto an object. In particular, the invention relates
to a disposal charge deployment system for ordnance
neutralisation. The system is suited to deploying multiple
disposal charges to neutralise multiple items of ordnance
in a single sortie. In particular, the invention relates to
the neutralisation of underwater ordnance, such as
mines.

[0002] Underwater ordnance disposal systems are
known. For example, traditional mine sweeping vessels
drag either lines to mechanically trigger the ordnance or
a decoy to remotely trigger the ordnance for example by
simulating the magnetic or acoustic signature of a vessel
being targeted by the ordnance. This type of mine sweep-
ing is dangerous as it requires the vessel to enter the
area containing the ordnance. In addition, unsweepable
ordnance has been developed which prevents the use
of such a system.

[0003] Other types of ordnance disposal systems are
known, and enable remote, i.e. remote from a vessel such
as a mine countermeasures vessel (MCMV), operation.
Examples of such known systems are diver placed charg-
es, remotely operated single charge systems, and mul-
tiple charge deployment systems.

[0004] The diver placed charges may be attached to
the ordnance by a variety of means such as a rope, or
mechanical fixings, etc and can be triggered by a variety
of means such as a timer, or a flash exploder. Diver
placed charges are inherently dangerous for the diver,
and time consuming to clear an area containing the ord-
nance to be disposed.

[0005] Remotely operated single charge systems pro-
vide the advantage over diver placed charges that a hu-
man is not required to enter the area containing the ord-
nance A number of remotely operated single charge sys-
tems are known. Such systems may have an onboard
target identification system, or they may be controlled
from a surface vessel. These systems may require an
identification vehicle to be used to identify the ordnance
before releasing the charge system. Where the system
has a target identification system onboard, there may be
the need for significanttime to be spenttotrain the system
to identify ordnance. As such, the single charge systems
are time consuming, and may not correctly identify ord-
nance. Furthermore, once launched from a vessel in an
armed state, the charge can not be recovered safely and
so is always triggered, but due to the difficulties associ-
ated with identifying ordnance may sometimes neutralise
non-ordnance targets. This leads to a high attrition rate
of the charges, which leads to operational problems. Due
to the complete destruction of the vehicles associated
with such systems at neutralisation, the operational costs
are high.

[0006] A knownremotely operated multiple charge de-
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ployment system enables more than one ordnance to be
targeted in a single sortie. The known system enables
more than one charge to be dropped separately, each
charge being dropped in the vicinity of a different ord-
nance to be neutralised. The known multiple charge de-
ployment systems utilise a blast charge which is opera-
tionally limited in its employment. As used herein, the
term ’sortie’ refers to a single launch of a charge deploy-
ment system from a MCMV.

[0007] Other known systems provide a remotely oper-
ated vehicle which carries a single charge to be deployed.
The system uses simultaneous activation of an attach-
ment device to attach the charge to ordnance, and re-
lease of the charge from the underwater vehicle carrying
the charge. This can be undesirable since when the at-
tachment device fails to securely attach the charge to the
ordnance, the charge is lost and difficult if not impossible
to recover.

[0008] Itis therefore an object of the present invention
to provide a multiple charge deployment system for ord-
nance neutralisation which reduces the cost, and time,
associated with ordnance neutralisation. In particular, it
is an object of the present invention to more efficiently
enable multiple ordnance to be targeted and neutralised
in a single sortie. It is a further object of the present in-
vention to provide a charge system which can be effec-
tively coupled to the ordnance to be neutralised. It is a
yet further object of the present invention to provide an
effective system for attaching a device, such as a charge
device, to an object, such as ordnance.

[0009] According to a first aspect of the present inven-
tion, there is provided a system for attaching a device to
an object. The system comprises: means for attaching
the device to an object; a trigger mechanism for triggering
activation of the attaching means; and means for releas-
ably coupling the device to a deployment system. The
coupling means comprises: a first configuration in which
the device is rigidly coupled to the deployment system;
a second configuration in which the device is flexibly cou-
pled to the deployment system; and means for control-
lably changing the configuration of the coupling means
from the first configuration to the second configuration.
The trigger mechanism is activated upon changing the
configuration of the coupling means from the first config-
uration to the second configuration.

[0010] By providing an attaching system having a first
configuration in which the device is rigidly coupled to a
deployment system and a second configuration in which
the device is flexibly coupled to the deployment system,
advantageously, a device can be attached to an object
more effectively. In this way, it is possible to ensure a
secure attachment of the device to an object before re-
leasing the device from the deployment system, but with-
out risking dislodging the attachment because the cou-
pling between the device and the deployment system,
after attachment is flexible, thereby reducing the transfer
of movement of the deployment system to the device.
[0011] The coupling means preferably further compris-
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es a third configuration in which the device is released
from the deployment system. By providing such a third
configuration, the operator of the attachment system can
ensure that the device is attached to the object before
releasing the device from the deployment system.
[0012] In a preferred embodiment, the trigger mecha-
nism and the coupling means are provided in a housing,
the housing being mountable to the deployment system.
The attaching means is preferably provided in a housing
coupled to the device, the attaching means housing being
releasably coupled to the deployment system by the cou-
pling means. By providing only the attaching means on
the object, the remainder of the system may be more
easily reusable. Once the device is attached to the object
with the attaching means, the remainder of the system
can be reloaded with another device having the attaching
means to attach the other device to another, or indeed
the same, object. Such a system therefore reduces the
cost of and complexity of attaching a device to an object.
[0013] The coupling means preferably comprises: a
first portion configured to be rigidly mounted to the de-
ployment system; a second portion on which the device
is releasably coupled; and an engagement member sli-
dably coupled to the first portion or the second portion.
The other of the first portion and the second portion com-
prises a recess configured to receive the engagement
member when the coupling means is in the first config-
uration to rigidly couple the first portion to the second
portion.

[0014] Preferably, the first portion and the second por-
tion are coupled together by at least one resilient mount,
each mount preferably comprising a helical spring,
wherein the configuration of the coupling means is
changed from the first configuration to the second con-
figuration by sliding the engagement member from a po-
sition in which it is engaged with the recess, to a position
in which it is disengaged from the recess, such that the
first portion and the second portion are coupled only by
the or each resilient mount.

[0015] The or each resilient mount preferably compris-
es: a retainer having a shaft and a retaining portion; and
a resilient element disposed about the shaft. A first end
ofthe shaftis fixed to the first portion or the second portion
of the coupling means, the shaft passing through a hole
in the other of the second portion and the first portion,
and the second end of the shaft comprises the retaining
portion, which prevents the first portion and the second
portion from completely separating. A first end of the re-
silient element acts on the first portion, and a second end
of the resilient element acts on the second portion, such
that the first portion and the second portion are biased
apart.

[0016] Preferably, the resilient element is a spring,
such as a helical spring. Preferably, when the coupling
means is in the first configuration, the engagement mem-
ber causes the or each shaft to be in tension. By causing
the or each shaft of the resilient mount to be in tension,
advantageously, the or each resilient mount is locked in
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arigid state.

[0017] Preferably, the coupling means comprises a
plurality of resilient members, such as three, four, five,
six or more.

[0018] The engagement member preferably compris-
es a frustoconical end, the recess being correspondingly
frustoconical. By providing a frustoconical end, the en-
gagement member may self-align with the recess.
[0019] Preferably, the engagement member is biased
towards the recess by a resilient element. The resilient
element is preferably a spring, such as a helical spring.
The biasing force acting on the engagement member is
preferably greater than the biasing force, or forces, acting
on the first portion and the second portion by the or each
resilient mount. In this way, the coupling means is re-
tained in the first configuration.

[0020] The coupling means preferably further compris-
es an operating cable attached to the engagement mem-
ber to slide the engagement member from the engaged
position to the disengaged position. The cable is prefer-
ably a Bowden cable comprising a cable within a sheath,
one end of the sheath being attached to the first portion
of the coupling means.

[0021] The trigger mechanism preferably comprises:
a pin, preferably being a captive pin, having a first end
and a second end; and a store of potential energy, pref-
erably being a compressed spring, adjacent the first end
of the pin, configured to convert the stored potential en-
ergy to kinetic energy of the pin upon changing the con-
figuration of the coupling means from the first configura-
tion to the second configuration, wherein, the second end
of the pin is configured to act on the attaching means to
trigger attachment.

[0022] The pin preferably comprises a recess config-
ured toreceive aretainer, the retainer configured to retain
the pin in an armed position when the coupling means is
in the first configuration. The retainer preferably compris-
es at least one ball bearing, the recess in the pin being
configured to partially receive the ball bearing. The trigger
mechanism preferably comprises a first hollow tubular
member, for receiving the pin, comprising at least one
through hole for receiving the at least one ball bearing,
the diameter of the or each through hole preferably being
less than the diameter of the ball bearing. The trigger
mechanism preferably further comprises a second hol-
low tubular member having a portion with a first inner
diameter and a portion with a second inner diameter
greater than the first inner diameter. The first diameter
being such that the first hollow tubular member is a sliding
fit within the second hollow tubular member. The wall
thickness of the first hollow tubular member, and the di-
ameter of the at least one ball bearing are configured
such that when the first hollow tubular member is within
the second hollow tubular member, the inner surface of
the portion of the second hollow tubular member having
the first diameter acts of the at least one ball bearing to
retain it in the recess of the pin, the pin being received
in the first hollow tubular member at a position such that
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potential energy is stored in the potential energy store.
That is to say, the spring is compressed, and the trigger
is armed.

[0023] When the second hollow tubular member is
moved relative to the first hollow tubular member, from
a first position in which the at least one ball bearing is
retained in the recess of the pin to a position where the
portion of the second hollow tubular member having the
second inner diameter is adjacent the at least one ball
bearing, the at least one ball bearing is released from the
recess in the pin, thereby activating the trigger.

[0024] Preferably, the second hollow tubular member
comprises a base, the base being coupled to a trigger
cable for moving the second hollow tubular member rel-
ative to the first hollow tubular member. The trigger cable
is preferably a Bowden cable, one end of the sheath of
the Bowden cable being coupled to the second portion
ofthe coupling means. The trigger cable and the coupling
means cable are preferably coupled together at their dis-
tal ends, such that they may be pulled simultaneously.
[0025] Theengagementmemberis preferably ahollow
tubular member to enable the trigger cable to pass there-
through.

[0026] A resilient member, such as a spring, is prefer-
ably provided to act on the second hollow tubular member
to bias the trigger mechanism towards the armed config-
uration. The trigger cable preferably passes through the
resilient member.

[0027] The first hollow tubular member is preferably
rigidly coupled to the second portion of the coupling
means.

[0028] The trigger mechanism may be activated sub-
stantially simultaneously upon changing the coupling
means from the first configuration to the second config-
uration, or alternatively after a delay, such as between
0.1 s and 1.0 s. The delay may be more or less in de-
pendence on operational requirements.

[0029] As will now be appreciated, in a preferred em-
bodiment, the trigger mechanism is mechanical. Howev-
er, it is also contemplated that the trigger mechanism
may alternatively be electrical or hydraulic. For example,
the trigger may comprise an electrically activated deto-
nator, where upon changing the coupling means from
the first configuration to the second configuration an elec-
trical circuit coupled to the electrically activated detonator
is completed, thereby activating the trigger.

[0030] The means for releasably coupling the device
to a deployment system preferably further comprises a
retaining system for retaining the device to the coupling
means. The retaining system preferably comprises at
least one retainer, the retainer preferably being at least
one ball bearing, configured to be partially received in at
least one recess in a device. The retaining system further
comprises a first hollow tubular member having an inner
diameter configured to slidably receive the device, where
provided the housing of the attaching means coupled to
the device. The first hollow tubular member of the retain-
ing system comprises at least one through hole for re-
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ceiving the at least one ball bearing, the diameter of the
or each through hole preferably being less than the di-
ameter of the ball bearing.

[0031] The retaining system preferably further com-
prises a second hollow tubular member having a portion
with a first inner diameter and a portion with a second
inner diameter greater than the first inner diameter. The
firstdiameter being such that the first hollow tubular mem-
ber of the retaining system is a sliding fit within the second
hollow tubular member. The wall thickness of the first
hollow tubular member, and the diameter of the at least
one ball bearing are configured such that when the first
hollow tubular member is within the second hollow tubu-
lar member, the inner surface of the portion of the second
hollow tubular member having the first diameter acts of
the at least one ball bearing to retain it in the recess of
the device.

[0032] When the second hollow tubular member of the
retaining system is moved relative to the first hollow tu-
bular member, from a first position in which the at least
one ball bearing is retained in the recess of the device
to a position where the portion of the second hollow tu-
bular member of the retaining system having the second
inner diameter is adjacent the at least one ball bearing,
the at least one ball bearing is released from the recess
in the device, thereby releasing the device. In this way,
the coupling means is moved to the third configuration.
[0033] Preferably, the second hollow tubular member
is coupled to the second hollow tubular member of the
trigger mechanism for moving the second hollow tubular
member of the retaining system relative to the first hollow
tubular member of the retaining system. The retaining
system preferably further comprises at least one resilient
member, such as a spring, configured to bias the second
hollow tubular member towards the first hollow tubular
member. Preferably, the second hollow tubular member
of the retaining system comprises a base, the at least
one resilient member acting of the base and the second
portion of the coupling means.

[0034] The first hollow tubular member of the retaining
system is preferably rigidly coupled to the first hollow
tubular member of the trigger mechanism, and to the sec-
ond portion of the coupling means.

[0035] According to a further aspect of the present in-
vention, there is provided an unmanned vehicle compris-
ing a system for attaching a device to an object as de-
scribed herein. In this embodiment, the unmanned vehi-
cle is preferably a remotely operated vehicle, more pref-
erably a remotely operated underwater vehicle. In one
embodiment, the unmanned vehicle is used to attach a
charge device to ordnance for neutralisation.

[0036] According to a second aspect of the present
invention, there is provided a charge deployment system
for ordnance neutralisation. The system comprises: at
least one deployment unit, the or each unit comprising:
a housing for stowing a charge device in a stowed posi-
tion; means for releasably coupling the charge device to
the deployment unit, comprising: a first configuration in
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which the device is rigidly coupled to the deployment unit;
a second configuration in which the device is flexibly cou-
pled to the deployment unit; and means for controllably
changing the configuration of the coupling means from
the first configuration to the second configuration. The or
each deployment unit further comprises means for con-
trollably moving the charge device from the stowed po-
sition to a deployment position. The deployment system
further comprises a controller for controlling the or each
moving means, and the or each coupling means.
[0037] The charge deployment system enables the
charge to be presented and attached to the ordnance
under control of a remote user, which increases the effi-
ciency of deploying charges to neutralise ordnance.
Therefore, the accuracy of charge deployment may be
increased. Furthermore, the attrition rate of the charges
may be reduced. In addition, by providing means for re-
leasably coupling the charge to the deployment unit hav-
ing such first and second configurations enables the
charge to be flexibly retained on the deployment system
after the charge is attached to the ordnance, while re-
ducing the influence of movement of the deployment sys-
tem relative to the ordnance and thus reducing the risk
of the charge being separated from the ordnance after
attachment. In this way, it can be ensured that the charge
device is securely attached to the ordnance before being
released from the deployment system, again reducing
the attrition rate of the charges.

[0038] As used herein, the term ’ordnance’ includes:
underwater mines, which include ground mines, in-vol-
ume mines, floating mines, shallow moored mines, and
drifting mines; modern or historical underwater and land
based ordnance, which include iron bombs, depth charg-
es, torpedoes, and artillery shells; underwater and land
based, improvised explosive devices (IEDs).

[0039] As used herein, the term 'neutralisation’ refers
to any means of disabling ordnance, and includes com-
plete high-order detonation, partial-high order detona-
tion, and low order detonation such as disabling the ord-
nance firing mechanism or disrupting the ordnance firing
train.

[0040] Preferably, the system further comprises:
means for attaching the charge device to the ordnance;
and a trigger mechanism for triggering activation of the
attaching means. The trigger mechanism is preferably
activated upon changing the configuration of the coupling
means from the first configuration to the second config-
uration. As such, it will be appreciated that the charge
deployment system may comprise a system for attaching
a device to an object as described herein. Therefore, the
advantages of that attaching system can be provided in
addition to the advantages of charge deployment system.
[0041] The deploymentsystem preferably further com-
prises atleastone actuator configured to change the con-
figuration of the coupling means from the first configura-
tion to the second configuration. In a preferred embodi-
ment, each deployment unit comprises an actuator. The
actuator may be a servo-motor. The coupling means may
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comprise at least one cable configured to change the
configuration of the coupling means from the first config-
uration to the second configuration. The cable may be
actuated by the servo-motor, the servo-motor preferably
being attached to a portion of the charge deployment
system remote from the charge. By providing the servo-
motor remote from the charge, and therefore remote from
the ordnance the influence of the deployment system
electromagnetic signature on the ordnance may be min-
imised.

[0042] In a preferred embodiment, the system com-
prises a plurality of deployment units. Preferably, the sys-
tem comprises two, three, four, five, six or more deploy-
ment units. In a particularly preferred embodiment, the
system comprises three deployment units.

[0043] The or each housing for stowing the charge de-
vice may be removable. The housing of the or each de-
ployment unit may be releasably mounted to the respec-
tive deployment unit. In this way, the charge system can
be more easily loaded into the deployment system.
Where the system comprises a plurality of deployment
units, the plurality of releasably coupled housings may
be coupled to each other, such that they may be mounted
to the deployment system as a single unit. The housings
may be coupled together by a frame.

[0044] In a preferred embodiment, the moving means
is further configured to controllably move a charge and
coupling means from the deployment position to the
stowed position. By enabling the charge to be controllably
moved from the deployment position to the stowed posi-
tion, the charge may be re-stowed if the charge deploy-
ment is aborted. For example, the charge deployment
may be aborted if the ordnance has been misidentified,
or if attachment of the charge device to the ordnance was
not successful.

[0045] The moving means preferably comprises a lin-
ear actuator. The linear actuator preferably comprises a
hydraulic cylinder, the hydraulic cylinder comprising a
hollow cylinder and piston inserted into the cylinder. The
hydraulic cylinder may be a telescopic hydraulic cylinder.
The hydraulic cylinder may use water, preferably seawa-
ter, as a hydraulic fluid. In this alternative embodiment,
the deployment system further comprises ancillary sys-
tems to enable the control of the hydraulic cylinder, such
as a hydraulic pump or an accumulator.

[0046] The hydraulic cylinder is preferably manufac-
tured from a non-ferrous material, more preferably a com-
posite material. The composite material is preferably a
fibre reinforced polymer. The fibre may be carbon fibre
or glass fibre. The plastic may be epoxy, polyester, vinyl
ester, nylon, or thermoplastic.

[0047] Providing a hydraulic cylinder linear actuator
may enable the extension of the charge from the housing
to be increased, for example up to 2000 mm. In addition,
enabling the hydraulic cylinder to be manufactured from
acomposite material, the signature of the charge deploy-
ment system may be reduced. Enabling an increased
extension coupled with a composite structure enables
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the system to neutralise modern ordnance having highly
sophisticated detection sensors, with reduced risk of ac-
cidental detonation of the ordnance.

[0048] Alternatively, the linear actuator may comprise:
a rotatable threaded rod; and, a motor for rotating the
threaded rod, wherein the coupling means comprises a
threaded hole for accepting the threaded rod. The motor
may be indirectly coupled to the threaded rod. By indi-
rectly coupling the motor to the threaded rod, the speed
of rotation of the threaded rod may be more easily con-
trolled. The motor may be indirectly coupled to the thread-
ed rod by a gear and chain system. The motor may be a
stepper motor or an electro-mechanical servo motor.
[0049] In a further alternative, the linear actuator may
comprise: at least one telescopic rail; a flexible belt; a
pulley; and a motor configured to act on the flexible belt.
The linear actuator may comprise a pair of telescopic
rails. The belt and pulley being configured to act of the
atleast one telescopic rail to extend the rail. The belt may
be a toothed belt, the pulley being a geared wheel. The
motor may be indirectly coupled to the flexible belt. By
indirectly coupling the motor to the flexible belt, the speed
of extension of the telescopic rail may be more easily
controlled. The motor may be indirectly coupled to the
flexible belt by a gear and chain system. The motor may
be a stepper motor or an electro-mechanical servo motor.
[0050] The linear actuator and moving means may be
configured to extend the charge between about 100 mm
and about 2000 mm from the housing, preferably be-
tween about 200 mm and about 1200 mm, and in a pre-
ferred embodiment about 1000 mm from the housing.
[0051] The or each deployment unit may further com-
prise a shield configured such that in a closed position
the attachment mechanism in the stowed position is
shielded from contact by an external body, the shield
being movable from the closed position to an open posi-
tion such that in open position a charge may be attached
to an ordnance. Thus the risk of accidental initiation of
the attachment mechanism may be reduced.

[0052] In addition, during accidental triggering of the
attachment mechanism, the shield preferably prevents
the attachment mechanism from exiting the housing.
[0053] The shield may be moved from the closed po-
sition to the open position by a linkage coupling the shield
to the coupling means, such that the shield moves when
the coupling means moves.

[0054] The shield is preferably hinged to the deploy-
ment unit, the hinge being biased such that the shield is
biased towards the closed position. The shield may be
made from aresilient material. The resilient material may
be polycarbonate, or poly(methyl methacrylate) - "Per-
spex”.

[0055] The controller is preferably configured to inde-
pendently control the or each moving means of the or
each deployment unit. As such, any charge housed in
the deployment units may be moved from the stowed
position to the deployment position.

[0056] The controller preferably comprises a receiver
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for receiving instructions from a remote location, the con-
troller being configured to control the moving means in
dependence on the received instructions. A remote op-
erator provides the instructions from the remote location.
[0057] When the remote operator selects a deploy-
ment unit, the operator retains complete control of the
movement and thereby position of the charge throughout
the operational procedure. The operator extends the
charge to its deployment position by means of a positive
hand control and is able to stop the extension and retract
the weapon at any time during the procedure. Mission
abort up until placement of the weapon is therefore im-
plicit in the system.

[0058] Preferably, the housing of each deployment unit
is a hollow cylinder. The hollow cylinder preferably has
a circular transverse cross-sectional shape.

[0059] The or each deployment unit is configured to
enable any one of a plurality of charge types to be used
in dependence on the type of ordnance to be neutralised.
The plurality of charge types may include: a shaped
charge; a blast charge; and an ordnance firing mecha-
nism immunisation charge.

[0060] The or each deployment unit is preferably con-
figured to enable any one of a plurality of charge attach-
ment means to be used in dependence on the type of
ordnance to be neutralised. The plurality of charge at-
tachment means may include: an explosive powered
captured-fastener gun; a magnet; a suction device; and
chemical adhesion. The suction device may be a suction
cup. The chemical adhesive may be a cyanoacrylate
glue. The cyanoacrylate glue may be in the form of a gel.
In a preferred embodiment the attachment means is an
explosive powered captured-fastener gun.

[0061] The system preferably further comprises a
chassis configured to be mountable to an unmanned ve-
hicle. The chassis is preferably a tooling skid convention-
ally used on unmanned vehicles.

[0062] According to a further aspect of the present in-
vention, there is provided a charge system, for use in a
charge deployment system, comprising: a housing; an
explosive charge within the housing; means for detonat-
ing the explosive charge; and means for attaching the
charge to the ordnance. An external surface of the hous-
ing comprises an interface, for interfacing with a coupling
means on a deployment system.

[0063] In one embodiment, the interface comprises at
least one recess configured to receive a corresponding
portion of a coupling device. The interface may comprise
an annular recess configured to partially receive a plu-
rality of ball bearings, the ball bearings forming a portion
of the coupling device. Alternatively, the interface may
comprise a plurality of recesses, disposed about the cir-
cumference of the housing, each configured to partially
receive a ball bearing.

[0064] The charge system may further comprise a
means for arming the charge device comprising a cou-
pling between the housing for stowing the charge device
and the charge device, wherein the arming means arms
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the charge device when the coupling between the hous-
ing for stowing the charge device and the charge device
is broken.

[0065] The arming means may form part of a safety
and arming device, configured to prevent detonation of
the explosive charge until the charge is at or below a pre-
defined depth of water.

[0066] The safety and arming device may be further
configured to prevent detonation of the explosive charge
until an arming pin is removed. The arming pin may be
coupled to a deployment system by the coupling between
the housing for stowing the charge device and the charge
device. The arming pin may be automatically removed
when the charge systemis released from the deployment
system. The coupling may be a cable, the cable being
attached to the deployment system. The safety and arm-
ing device may be further configured to prevent detona-
tion of the explosive charge until a user removes an arm-
ing pin. The arming pin removed by the user may be
additional to the arming pin coupled to the deployment
system.

[0067] According to a yet further aspect of the present
system there is provided a charge deployment and initi-
ation system comprising a charge deployment system
for ordnance neutralisation as described herein, a charge
system as described herein, and a charge initiation sys-
tem.

[0068] The system may further comprise a transmitter
for transmitting a detonation signal to each charge. The
transmitter may be configured to transmit aradio frequen-
cy signal, or an acoustic signal. The transmitter may be
configured to operate only when it has a line of sight to
the charge, and so the transmitter may be positioned up
to about 14 km from the charge.

[0069] Each means for detonating the explosive
charge preferably comprises a receiver for receiving the
detonation signal. In an alternative embodiment, each
means for detonating the explosive charge comprises a
timer configured to detonate the explosive after a pre-
determined period of time. As will be appreciated, in this
embodiment a transmitter is not required, and so a sim-
plified version of the charge deployment, and initiation
system can be provided.

[0070] In the embodiment comprising the transmitter
and receiver, the transmitter is preferably configured to
transmit a coded signal. Each receiver is then configured
to detonate the explosive charge on receipt of a pre-de-
termined coded signal. This enables each charge system
to be provided with a different code to enable each charge
system to be detonated separately. Alternatively, or in
addition, two or more of the charge systems may be pro-
vided with the same code such that when the transmitter
transmits that coded signal, the two or more charge sys-
tems are detonated simultaneously. The receiver and
transmitter can preferably be programmed with the det-
onation code immediately prior to launching the deploy-
ment system on a sortie. In this way, the operator can
determine the most appropriate method of neutralising
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the plurality of ordnance based on as much information
as possible.

[0071] Each charge preferably comprises a float com-
prising the receiver, the float being configured to float to
the surface after the charge is deployed underwater. In
one embodiment, the float is configured to float to the
surface after a pre-determined period of time. The pre-
determined period of time can preferably be programmed
into the charge system immediately prior to launching
the deployment system on a sortie. The pre-determined
period of time is preferably between about 12 hours and
about 672 hours, more preferably between about 12
hours and about 144 hours. In this way, and where nec-
essary, the charge system can be deployed in a covert
manner, and then detonated more or less immediately
after the float is released to the surface to receive a det-
onation signal at a later time.

[0072] Preferably, the float is coupled to the explosive
charge by a shock tube detonator, such as a NONEL
shock tube detonator. When the float is released from
the charge system, the shock tube detonator spools from
the float enabling the float to reach the surface without
being hindered by the shock tube becoming tangled or
caught up. The length of shock tube detonator provided
may be between about 10 m and about 300 m, or more
depending on the requirements of the situation. As will
be appreciated, sufficient shock tube is provided to en-
sure the float can reach the surface of the water in which
the ordnance is located.

[0073] Alternatively, the float is coupled to the explo-
sive charge by an electrical cable, the electrical cable
being configured to transmit a detonation signal to a det-
onator provided adjacent the explosive charge. Providing
an electrical cable between the float and the charge may
enable operation at greater depths than when using
shock tube detonators since the cable is thinner, and
therefore a greater length of cable may be provided within
the same space available on the float.

[0074] Eachfloatmay comprise ascuttling charge con-
figured to scuttle the float after detonating the explosive
charge. The scuttling charge is preferably detonated after
a short time delay from the primary detonation of the ex-
plosive charge inthe charge system. The scuttling charge
may also be detonated using a shock tube detonator,
such as a NONEL.shock tube detonator. The delay be-
tween primary detonation and the detonation of the scut-
tling charge may be between about 5 ms and about 50
ms, more preferably about 10 ms. The scuttling charge
may be PE-4, or any other suitable plastic explosive. By
scuttling the float there is a reduced risk of arisings being
left at the surface after neutralisation of the ordnance.
[0075] Where an acoustic signal is transmitted, the
charge may not require a float to receive the signal. In
this case, the charge may receive the acoustic signal
directly.

[0076] Each charge system is preferably configured to
enable any one of a plurality of explosive charge types
to be used in dependence on the type of ordnance to be
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neutralised. The plurality of explosive charge types may
include: a shaped charge; a blast charge; and an ord-
nance firing mechanism immunisation charge.

[0077] Where a plurality of charge systems are provid-
ed on the charge deployment system, a different charge
type may be loaded into each deployment unit, to enable
different ordnance types to be neutralised in a single sor-
tie. In this way, the charge deployment system may be
provided with a combination of charge types. This may
also be advantageous if the specific type of ordnance is
not known beforehand. Alternatively, or in addition, a dif-
ferent attaching means may be provided in each deploy-
ment unit. This may be especially advantageous if it is
found that one type of attaching means does not secure
the charge system to the ordnance, because another
type of attaching means can be tried without having to
abort the sortie.

[0078] According to a further aspect of the invention,
there is provided an unmanned vehicle comprising a
charge deployment system for ordnance neutralisation
as described herein.

[0079] The system enables a charge to be deployed
and triggered without destroying the unmanned vehicle,
and so the cost of operation may be reduced as com-
pared to known charge deployment systems.

[0080] The vehicle may be aremotely operated vehicle
(ROV). The vehicle may be an autonomous vehicle. The
vehicle is preferably an underwater vehicle.

[0081] The unmanned vehicle preferably further com-
prises a camera system, the camera system comprising:
a camera; and a transmitter for transmitting camera im-
ages to a remote location, the camera being configured
to enable identification of ordnance prior to deploying a
charge.

[0082] The system is designed to enable identification
of the target before the decision is taken to engage and
so there is no unnecessary expenditure of neutralisation
charges on unidentified contacts unlike the known dis-
posal systems. This, may significantly reduce charge at-
trition rate and thereby increases operational efficiency.
[0083] The unmanned vehicle preferably further com-
prises a navigation system configured to enable the lo-
cation of the unmanned vehicle to be determined.
[0084] The unmanned vehicle preferably further com-
prises a sonar system configured to detect ordnance.
When poor underwater visibility prevents the camera
identifying the target the system is designed to enable
identification of the target before the decision is taken to
engage and so there is no unnecessary expenditure of
neutralisation charges on unidentified ordnances unlike
the known disposal systems. This may significantly re-
duce charge attrition rate and thereby increases opera-
tional efficiency.

[0085] The unmanned vehicle may be operated from
a MCMV or an unmanned surface vehicle.

[0086] The unmanned vehicle may be particularly suit-
ed to deployment from ashore from a containerised mod-
ule or from a craft of opportunity. In any one of these
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operational configurations one of its major advantages
is the expeditionary nature of its operation. In the
"stowed" position the charges are retracted into the re-
spective housings of the deployment units, only moving
to the "deployment" position under the control of the re-
mote operator. This allows identification of possible tar-
gets before the decision is taken to deploy the charge
and thereby greatly reduces the charge attrition rate. The
charge is attached to the ordnance by the ROV, released
fromits housing and is left "ready" until the predetermined
firing signal is transmitted or the countdown timer is ac-
tivated. There is no requirement for a separate inspection
ortraining configuration and so remote operators are able
to train in exactly the same way they will operate. The
significant reduction in cost of the charge, compared with
existing systems, allows the present system to be used
on aregular basis increasing the opportunity for live train-
ing and permitting regular use against historical/ nui-
sance ordnance for routine ordnance clearance opera-
tions and underwater demolitions.

[0087] Any feature in one aspect of the invention may
be applied to other aspects of the invention, in any ap-
propriate combination. In particular, method aspects may
be applied to apparatus aspects, and vice versa. Further-
more, any, some and/or all features in one aspect can
be applied to any, some and/or all features in any other
aspect, in any appropriate combination.

[0088] It should also be appreciated that particular
combinations of the various features described and de-
fined in any aspects of the invention can be implemented
and/or supplied and/or used independently.

[0089] The invention will be further described, by way
of example only, with reference to the accompanying
drawings in which:

Figure 1 shows a schematic cross-sectional view of
a system for attaching a device to an object accord-
ing to the invention, the system in a first configura-
tion;

Figure 2 shows a schematic cross-sectional view of
the system shown in Figure 1, the systemin a second
configuration;

Figure 3 shows a schematic cross-sectional view of
the system shown in Figure 1, the system in a third
configuration;

Figure 4 shows a schematic perspective view of a
charge deployment system according to the inven-
tion;

Figure 5 shows a schematic end view of the system
shown in Figure 4;

Figure 6 shows a schematic cross-sectional view of
a deployment unit in the stowed position;

Figure 7 shows a schematic cross-sectional view of
a deployment unit with a charge in the stowed posi-
tion;

Figure 8 shows a schematic cross-sectional view of
a deployment unit with a charge in the deployed po-
sition;
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Figures 9 show a perspective view of a charge de-
ployment system according to the invention coupled
to an unmanned vehicle in the stowed, deployed,
and retreat positions and a charge attached to ord-
nance; and

Figure 10 shows a view of a charge deployment sys-
tem according to the invention coupled to an alter-
native unmanned vehicle.

[0090] Figure 1 shows a system 100 for attaching a
device 102 to an object (not shown). The system 100
comprises: a coupling system for releasably coupling a
device 102 to a deployment system (not shown); an at-
tachment device 106 for attaching the device to the ob-
ject; and a trigger mechanism 108 for triggering the at-
tachment device 106.

[0091] The coupling system 104 has a first configura-
tion in which the device 102 is rigidly coupled to the de-
ployment system, a second configuration in which the
device 102 is flexibly coupled to the deployment system,
and a third configuration in which the device 102 is re-
leased from the deployment system.

[0092] The system 100 further comprises cables 110
and 112, such as Bowden cables as shown, for changing
the configuration of the coupling system 104 and for ac-
tivating the trigger mechanism 108. The cables 110 and
112 are coupled at their distal ends, not shown, to an
actuator configured to operate both cables simultaneous-
ly such that the coupling system is moved from the first
configuration to the second configuration at substantially
the same time as the trigger mechanism is activated.
[0093] As will be appreciated from the figures and the
description, all but the device 102 and the attachment
device 106 remain attached to the deployment system
(not shown). The system 100 is therefore reloadable with
further devices 102, and thereby reusable.

[0094] The coupling system 104 comprises: a first por-
tion 114 configured to be rigidly mounted to the deploy-
ment system via mounting holes 116; a second portion
118 on which the device 102 is releasably coupled. An
engagement member 120 is slidably coupled to the first
portion 114, and biased towards the second portion 118
by spring 122. The second portion 118 comprises a re-
cess 124 configured to receive the frustoconical end of
the engagement member 120 when the coupling system
is in the first configuration (shown in Figure 1) to rigidly
couple the first portion 114 to the second portion 118.
[0095] Thefirst portion 114 and the second portion 118
are also coupled together by a plurality of resilient mounts
126. In this example four resilient mounts 126 are pro-
vided (only two are shown), but more or fewer may be
used depending on the application. Each mount 126
comprises a bolt, and a spring disposed about the shaft
of the bolt. Each bolt is received in a threaded hole in the
second portion 118. The bolt is threaded only on a portion
of the shaft such that the non-threaded portion projects
from the second portion 118. As can be seen, the spring
acts on the first portion 114 and the second portion 118
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to bias the first portion away from the second portion 118.
[0096] In the first configuration shown in Figure 1, the
force acting on the engagement member 120 by the
spring 122 is such that the bolts of the resilient members
126 are in tension. In this way the second portion 118 is
rigidly coupled to the first portion 114, and therefore the
device 102 is rigidly coupled to the deployment system.
[0097] When the engagement member 120 is disen-
gaged from the recess 124, the first portion 1145 and the
second portion 118 are solely coupled together by the
resilient mounts 126. The second configuration is de-
scribed in further detail below with reference to Figure 2.
[0098] The trigger mechanism 108 comprises: a cap-
tive firing pin 128 having a first end and a second end;
and a spring 130, adjacent the first end of the pin, con-
figured to act on the pin to cause it to impact a percussion
cap of the attachment device to trigger the attachment
device 106. The trigger mechanism is activated at the
same time as changing the configuration of the coupling
system 104 from the first configuration to the second con-
figuration.

[0099] The firing pin comprises a plurality of recesses
132 each configured to partially receive a ball bearing
134. The trigger mechanism comprises a first hollow tu-
bular member 136, for receiving the pin 128. The tubular
member 136 has a plurality of through holes in the side
wall for receiving ball bearings. The diameter of the
through holes, is less than the diameter of the ball bear-
ings.

[0100] The trigger mechanism 108 further comprises
a second hollow tubular member 138 having a portion
140 with a first inner diameter and a portion 142 with a
second inner diameter greater than the first inner diam-
eter. The first diameter being such that the first hollow
tubular member 136 is a sliding fit within the second hol-
low tubular member 138. The wall thickness of the first
hollow tubular member 136, and the diameter of the ball
bearings 134 are configured such that when the first hol-
low tubular member 136 is within the second hollow tu-
bular member 138, the inner surface of the portion 140
of the second hollow tubular member acts on the at least
one ball bearing to retain it in the recess 132 of the pin
128. In this configuration, the pin is in the armed position
having the potential energy of the spring 130 ready to be
converted into kinetic energy of the pin to trigger the at-
tachment device.

[0101] When the second hollow tubular member 138
is moved relative to the first hollow tubular member 136,
from a first position in which the ball bearing is retained
in the recess of the pin to a position where the portion
142 of the second hollow tubular member having the sec-
ond inner diameter is adjacent the at least one ball bear-
ing, the at least one ball bearing is released from the
recess in the pin, thereby activating the trigger.

[0102] As can be seen, the cable 112 is coupled to a
base of the second hollow member 138, and is configured
to move the member 138 relative to the first hollow mem-
ber 136. The first hollow tubular member 136 is rigidly
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coupled to the second portion 118 of the coupling system
104 by fasteners 146. The fasteners 146 comprise a bolt
and collar to axially space apart the first hollow tubular
member 136 from the second portion 118.

[0103] A spring 144 is provided to act on the second
hollow tubular member 138 to bias the trigger mechanism
towards the armed configuration. The trigger cable 112
passes through the spring.

[0104] The coupling system 104 further comprises a
retaining system 148 for retaining the device 102 to the
coupling system 104. The retaining system comprises a
plurality of ball bearings 150, configured to be partially
received in a recess, such as an annular recess 152, in
the device 102. The retaining system 148 further com-
prises a first hollow tubular member 154 having an inner
diameter configured to slidably receive the device 102.
The first hollow tubular member 154 comprises a plurality
of through holes for receiving the ball bearings 150, the
diameter of the through holes is less than the diameter
of the ball bearings 150

[0105] The retaining system 148 further comprises a
second hollow tubular member 156 having a portion 158
with afirstinner diameter and a portion 160 with a second
inner diameter greater than the first inner diameter. The
firstdiameter being such that the first hollow tubular mem-
ber 154 is a sliding fit within the second hollow tubular
member 156. The wall thickness of the first hollow tubular
member 154, and the diameter of the ball bearings are
configured such that when the first hollow tubular mem-
ber 154 is within the second hollow tubular member 156,
the inner surface of the portion 158 acts of the ball bear-
ings 150 to retain them in the recess of the device 102.
[0106] When the second hollow tubular member 156
is moved relative to the first hollow tubular member 154,
from a first position in which the ball bearings 150 are
retained in the recess of the device 102 to a position
where the portion 160 is adjacent the ball bearings, the
ball bearings are released from the recess in the device,
thereby releasing the device 102 from the coupling sys-
tem 104. In this way, the coupling means is moved to the
third configuration.

[0107] As can be seen, the second hollow tubular
member 156 is coupled to the second hollow tubular
member 138 of the trigger mechanism such that activat-
ing the trigger mechanism also partially moves the sec-
ond tubular member 156 of the retaining system, but not
sufficiently to release the device 102.

[0108] The retaining system further comprises spring
162, configured to bias the second hollow tubular mem-
ber 156 towards the first hollow tubular member 154.
[0109] The first hollow tubular member 154 is rigidly
coupled to the second portion 118, also by the fasteners
146. In some examples, the first hollow tubular member
154 is integrally formed with the first hollow tubular mem-
ber 136 of the trigger mechanism.

[0110] Referring to Figure 2, the system 100 is shown
in the second configuration where the engagement mem-
ber 120 is disengaged from the recess 124, and the trig-

10

15

20

25

30

35

40

45

50

55

10

ger mechanism 108 has been triggered, as described
above. As can be seen, the second portion 118 is now
only coupled to the first portion 114, and is thus they are
flexibly coupled together. As will be appreciated, any
movement of the device will cause the resilient mounts
126 to move, enabling relative movement of the second
portion 118 and the first portion 114.

[0111] Referring to Figure 3, the system 100 is shown
in the third configuration where the device 102 has been
released, as described above.

[0112] The detailed operation of the attachment sys-
tem 100 will now be described when the system is cou-
pled to a deployment system, and an unmanned vehicle
used to deploy charges to neutralise ordnance.

[0113] Figure 4 shows a schematic perspective view
of a charge deployment system 400. In this example, the
charge deployment system 400 comprises three deploy-
ment units 402, 404 and 406. The deployment units 402,
404 and 406 are coupled to a chassis 408 in the form of
a skid adapted to be coupled to an unmanned vehicle.
Each deployment unitis substantially identical, and com-
prises: a hollow cylindrical housing 410 in which a charge
may be housed: a coupling system 104 for mounting a
charge device; a linear actuator (not shown) for advanc-
ing and retracting the mount on which a charge is stowed
within the deployment unit; and a shield, in the form of a
safety gate 412. Each shield is coupled by a linkage to
the mount for mounting a charge, and so as the linear
actuator moves the mount, the shield is moved from a
closed position (as shown) to an open position (not
shown).

[0114] The system 400 is configured for underwater
operations, and as such each housing 410 is provided
with a plurality of perforations to reduce the possibility of
trapped air, and so as to improve the responsiveness of
the system in the water.

[0115] Figure 5 shows an end view of the charge de-
ployment system 400. As can be seen, each housing 410
comprises a stop bar 500 at the end of the hollow cylinder.
The stop bar prevents easy access to the charge when
it is in the stowed position, and increases the rigidity of
the housing.

[0116] Figure 6 shows a schematic cross-sectional
view of a deployment unit 402, 404, 406 in a stowed po-
sition. Each deployment unit 402, 404, 406 comprises a
hollow cylindrical housing 410 in which a charge may be
housed: a coupling system 104 for mounting a charge;
a linear actuator 600 for advancing and retracting the
coupling system 104; and a shield, in the form of a safety
gate 412. The linear actuator comprises a telescopic wa-
ter hydraulic ram and ancillary systems for powering the
ram (notshown). A controller (not shown) is provided and
configured to receive commands to extend and retract
the hydraulic ram from the stowed position, as shown in
Figure 6 to a deployed position, described below. In ad-
dition, the coupling system 104 is coupled to the safety
gate 112 via a linkage (not shown) so that as the coupling
system 104 moves from the stowed position (as shown)
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to the deployment position the safety gate is raised.
[0117] Figure 7 shows a schematic cross-sectional
view of a deployment unit with a charge 700 in the stowed
position. As will be appreciated, Figure 7 shows the same
cross-sectional view as shown in Figure 6, and so like
reference numerals refer to like components. The charge
comprises: a charge portion 702 comprising a disruptor
charge, such as a high-explosive; an attachment portion
704 for attaching the charge to the ordnance; a trigger
portion 706; and a trigger line 708 which couples the trig-
ger portion 706 to the charge portion 702. The cable 710
forms part of a safety and arming system. Upon release
of the charge 700, the cable 710 removes an arming pin
which finally arms the charge, ready for detonation. The
safety and arming device also comprises a hydrostatic
arming device which only allows the charge to be deto-
nated once it is below a predefined depth of water. The
safety and arming device may also comprise a manual
arming pin, removed by the operator as the unmanned
vehicle is launched.

[0118] The attachment portion 102 may be powder-
actuated captured fixing gun, a magnetic grab for ferrous
target ordnance, where silent attachment is required, a
suction device or chemical adhesion. The power-actuat-
ed captured fixing gun, may be a nail gun or the like con-
figured to ensure that upon firing the nail gun, the nail
remains partially within the attachment portion 102 to
both ensure the charge is attached to the ordnance and
to reduce the risk of injury upon accidental firing of the
attachment. In this stowed configuration, the attachment
portion is protected from accidental knocks, or accidental
attachment, by the safety gate 412.

[0119] Figure 8 shows a schematic cross-sectional
view of a deployment unit with a charge in a semi-de-
ployed position. In the fully deployed position, the charge
700 may be upto 200 mm from the unmanned vehicle to
minimise electromagnetic interference by the unmanned
vehicle on the ordnance. Again, as will be appreciated,
Figure 8 shows the same cross-sectional view as shown
in Figure 7, and so like reference numerals refer to like
components. In Figure 8, the charge 700 is shown in the
deployed position, and ready for the attachment portion
102 to attach the charge to the ordnance.

[0120] Figures 9 show the charge deployment system
400 coupled to an unmanned vehicle. In this example,
the unmanned vehicle 900 is an underwater remotely
operated vehicle (ROV). The ROV is tethered, via tether
902, to a surface vessel, such as a mine countermeas-
ures vehicle. The ROV 900 receives power and com-
mands via the tether 902. Figure 9(a) shows the charge
deployment system with all three deployment units in the
stowed position. That is to say, all three charges are
housed completely within the deployment unit and the
attachment mechanism of the charges is shielded by the
safety gates.

[0121] Figure 9(b) shows a charge 904 in one of the
deployment units in the deployment position. The remote
operator, situated on the surface vessel, has senta com-
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mand to the deployment system controller to deploy the
charge. The linear actuator has therefore been activated,
and the charge is moved forwards to the deployment po-
sition which in turns moves the safety gate, where pro-
vided, to the open position. In this configuration the
charge is ready to be attached to the target ordnance.
[0122] Figures 9(c)and 9(d) show the charge 904 hav-
ing been attached to a tethered mine 906, and the ROV
being manoeuvred away from the mine. Once the oper-
ator is satisfied that the charge 904 is secured to the
mine, the charge is released from the deployment unit
by changing the configuration of the coupling means from
the second configuration to the third, release, configura-
tion.

[0123] Figure 10 shows a charge deployment system
400 coupled to an alternative unmanned vehicle 1000 in
the form of an underwater ROV.

[0124] Inuse,the charge deploymentsystem 400 com-
bined with the unmanned vehicle 900, 1000, such as a
remotely operated vehicle (ROV) may be operated as
follows for different types of ordnance. It will of course
be understood that the charge deployment system and
ROV may be operated in any other suitable manner:

Surface / Drifting Mine - Target visual on surface

[0125] Once the mine has been located, visual contact
confirmed, and an approximate position established, the
MCMV or Surface Support Craft, positions itself upwind
and at approximately 150 m such that the target is clearly
visual to a remote operator.

[0126] The ROV is made ready and the neutralisation
charge is prepared in accordance with the recommended
drill. The neutralisation charge is mounted within the de-
ployment unit.

[0127] The ROV is launched with the neutralisation
charge from the engaged side in accordance with Stand-
ard Operating Procedures (SOP’s). When a tracking sys-
tem, such as an acoustic tracking system (Sonar) is con-
firmed as operational, and on achieving a minimum range
of 50 m from the MCMV, the ROV is taken in to manual
control and brought to the surface. The remote operator
confirms when the ROV is visual. At this point there will
be approximately 100 m distance to run to the target ord-
nance.

[0128] The remote operator pilots the ROV towards
the target giving approximate ranges. Some information
may be received by the tracking system but this should
be secondary to the visual primary means of closing the
range to the target due to the potential ambiguity of such
tracking systems information with the ROV at the surface.
[0129] When the ROV is approximately 30 m from the
target, the ROV is stopped. When the remote operator
has the target illuminated on the ROV Sonar, he main-
tains the range of ROV from target at no closer than 25
m. Consideration can be given to using a semi-automatic
mode to maintain the constant range.

[0130] The MCMV, or surface support craft may then
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be manoeuvred to open the range from the target ord-
nance. The remote operator maintains the range of the
ROV from the target ordnance at no closer than 25 m.

Shallow Moored Mine - Target not visual on surface

[0131] In this case, pre-requisites in terms of MCMV
positioning are the same as for the engagement of a float-
ing drifting mine which is visual.

[0132] The target ordnance is illuminated by the MC-
MVs sonar. The ROV vehicle is prepared as described
above, and launched in aroutine automatic run to engage
the target ordnance. Again, the ROV is maintained at
approximately 25 m from the target ordnance.

[0133] Procedure for visual or shallow-moored mines
after ROV reaches 25m from target ordnance

[0134] The MCMV is manoeuvred to a safe operating
distance, such as 500 m. On completion, the remote op-
erator of the ROV closes the range to the target ordnance
using the ROV tracking system. The target ordnance may
be engaged using the tracking system only, but the re-
mote operator may be assisted by a camera in the final
stages of the engagement run.

[0135] Following engagement and confirmation by the
remote operator that the target is ordnance that requires
neutralisation, the remote operator sends instructions to
the charge deployment system controller to move the
charge from the stowed position to the deployed position
by the linear actuator. In doing so, the charge attachment
means is exposed from behind the safety gate, where
provided.

[0136] The remote operator then makes a final, slow
speed, run to the target ordnance to attach the charge.
When the charge is adjacent the target ordnance, the
remote operator sends a control signal to change the
configuration of the coupling means from the first, rigidly
coupled, configuration to the second, flexible, configura-
tion. Atthe same time, the attachment device is triggered,
securing the charge to the target ordnance. Before initi-
ating a retreat, the operator may use a camera on-board
the ROV to check that the charge has been attached
correctly. If the charge is attached correctly, it is released
from the deployment unit. If the charge is not correctly
attached, a further charge may be attached from a dif-
ferent deployment unit.

[0137] Once the ROV has made a complete retreat,
the charge may be remotely triggered to detonate, or it
may be controlled by a remote line from the MCMV, such
as NONEL shock tube, or it may operate on a timer sys-
tem.

[0138] The ROV may then be recovered onboard the
MCMV, or where the deployment system comprises
more than one deployment unit, a further ordnance may
be targeted in the same way as described above.
[0139] Where more than one ordnance is targeted in
a single sortie, the charges are preferably triggered to
detonate only once all required charges have been de-
ployed. The charges may be detonated simultaneously
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or, more preferably sequentially.

[0140] The embodiments and examples described
above illustrate but do not limit the invention. It will be
appreciated that other embodiments of the invention may
be made and it is to be understood that the specific em-
bodiments described herein are not intended to be limit-

ing.

Claims

1. A system for attaching a device to an object, com-
prising:

means for attaching the device to an object;

a trigger mechanism for triggering activation of
the attaching means; and

means for releasably coupling the device to a
deployment system, comprising:

a first configuration in which the device is
rigidly coupled to the deployment system;
a second configuration in which the device
is flexibly coupled to the deployment sys-
tem; and

means for controllably changing the config-
uration of the coupling means from the first
configuration to the second configuration,
wherein, the trigger mechanism is activated
upon changing the configuration of the cou-
pling means from the first configuration to
the second configuration.

2. Asystemaccording to Claim 1, wherein the coupling
means further comprises a third configuration in
which the device is released from the deployment
system.

3. A system according to Claim 1 or 2, in which the
trigger mechanism and the coupling means are pro-
vided in a housing, the housing being mountable to
the deployment system, and in which the attaching
means s providedin a housing coupled to the device,
the attaching means housing being releasably cou-
pled to the deployment system by the coupling
means.

4. Asystemaccording to any of Claims 1, 2 or 3, where-
in the coupling means comprises:

a first portion configured to be rigidly mounted
to the deployment system;

a second portion on which the device is releas-
ably coupled; and

an engagement member slidably coupled to the
first portion or the second portion;

wherein, the other of the first portion and the
second portion comprises a recess configured
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to receive the engagement member when the
coupling means is in the first configuration to
rigidly couple the first portion to the second por-
tion.

A system according to Claim 4, wherein the first por-
tion and the second portion are coupled together by
at least one resilient mount, each mount preferably
comprising a helical spring, wherein the configura-
tion of the coupling means is changed from the first
configuration to the second configuration by sliding
the engagement member from a position in which it
is engaged with the recess, to a position in which it
is disengaged from the recess, such that the first
portion and the second portion are coupled only by
the or each resilient mount.

A system according to Claim 5, the or each resilient
mount comprising:

aretainer having a shaft and a retaining portion;
and

a resilient element disposed about the shaft,
wherein, a first end of the shaft is fixed to the
first portion or the second portion of the coupling
means, the shaft passing through a hole in the
other of the second portion and the first portion,
and the second end of the shaft comprises the
retaining portion, which prevents the first portion
and the second portion from completely sepa-
rating, and

wherein, a first end of the resilient element acts
on the first portion, and a second end of the re-
silient element acts on the second portion, such
that the first portion and the second portion are
biased apart.

A system according to Claim 6, wherein in the first
configuration, the engagement member causes the
or each shaft to be in tension.

A system according to any of Claims 4 to 7, wherein
the engagement member comprises a frustoconical
end, the recess being correspondingly frustoconical.

A system according to any of the preceding claims,
wherein the trigger mechanism comprises:

a pin, preferably being a captive pin, having a
first end and a second end; and

a store of potential energy, preferably being a
compressed spring, adjacent the first end of the
pin, configured to convert the stored potential
energy to kinetic energy of the pin upon chang-
ing the configuration of the coupling means from
the first configuration to the second configura-
tion,

wherein, the second end of the pin is configured
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to act on the attaching means to trigger attach-
ment.

10. A charge deployment system for ordnance neutral-

isation, comprising:

at least one deployment unit, the or each unit
comprising:

a housing for stowing a charge device in a
stowed position;

means for releasably coupling the charge
device to the deployment unit, comprising:

a first configuration in which the device
is rigidly coupled to the deployment
unit;

a second configuration in which the de-
vice is flexibly coupled to the deploy-
ment unit; and

means for controllably changing the
configuration of the coupling means
from the first configuration to the sec-
ond configuration; and

means for controllably moving the charge
device from the stowed position to a deploy-
ment position; and

a controller for controlling the or each moving
means, and the or each coupling means.

11. A system according to Claim 10, further comprising:

means for attaching the charge device to the
ordnance;

a trigger mechanism for triggering activation of
the attaching means,

wherein, the trigger mechanism is activated up-
on changing the configuration of the coupling
means from the first configuration to the second
configuration,

such that the charge deployment system com-
prises a system for attaching a device to an ob-
ject according to any of Claims 1 to 9.

12. A system according to Claim 10 or 11, further com-

prising at least one actuator configured to change
the configuration of the coupling means from the first
configuration to the second configuration.

13. A system according to Claim 10, 11 or 12, wherein

the or each housing for stowing the charge device
is removable.

14. A system according to any of Claims 10 to 13, further

comprising a means for arming the charge device
comprising a coupling between the housing for stow-
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ing the charge device and the charge device, where-
in the arming means arms the charge device when
the coupling between the housing for stowing the
charge device and the charge device is broken.

An unmanned vehicle comprising a charge deploy-
ment system for ordnance neutralisation according
to any of Claims 10 to 14.
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